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ABSTRACT
In Australian archaeology distinguishing coastal shell midden deposits and natural shell 
formations has not been a simple task. Two of the principal contributors to this 
problem have been the ambiguous criteria of identification and the dynamic nature of 
Australia's coastal landscape. I investigate this issue by examining three excavated 
shell deposits from Rodds Peninsula, situated along central Queensland's Curtis Coast. 
Field observation and preliminary research (Lilley et a/, in press) which included the 
application of the new foraminferal analysis technique, determined that both cultural 
and natural deposits had been excavated. In this thesis, the application of the two most 
credible criteria for the identification of shell deposits - species diversity and intra- 
specific size selection - demonstrate the complex nature of these deposits. This 
complexity is best demonstrated by the excavated assemblage from site 'A 7', which 
contains interwoven deposits of cultural and natural origins. My findings illustrate the 
integrity of the two conventional criteria applied, whilst highlighting both the credibility 
and need for refinement of foraminiferal analysis. Most importantly my research 
highlights the complexity of coastal environments and the broad implications they 
manifest for Australian archaeology.
XI
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CHAPTER ONE
INTRODUCING THE PROBLEM
Question Definition
Rodds Peninsula, located on the Curtis Coast in central Queensland, constitutes 
a dynamic environment in terms of both its cultural history and geomorphology. 
In a recent survey, Burke (1993) recorded 203 coastal archaeological sites in the 
region between Gladstone and Seventeen Seventy (Figure 5), while recent 
excavations have demonstrated Aboriginal occupation of the Peninsula itself 
from at least 3000 BP (Lilley et al. 1996). Formed during the Holocene, the 
wider region consists of a diverse range of coastal environments including tidal 
mangroves, estaurine mudflats, and low sandy beach ridges, and is typified by 
widespread chenier distribution, as is much of the Queensland coast (Short 
1989:345). The Curtis Coast is actively influenced by wind, water, animal and 
human disturbance (Burke 1993:1).
The environmentally and culturally diverse nature of the region was clearly 
demonstrated by the excavation of three 50cm x 50cm test pits in one small area 
on the southwestern coast of Rodds Peninsula (Figure 69). Based on preliminary 
field observations and laboratory analysis, the locality known as 'The Granites' 
was determined unequivocally to be a midden. The locality known as 'White 
Patch' on the other hand, revealed fragmented shell of a range of species, an 
absence of charcoal, bone or artefacts, and also evidence for seawater 
penetration and mineral precipitation. Lilley et a/, (in press) concluded this site
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to be chenier deposit. However, 'A7', the third excavated locality, is 
problematic. Preliminary analysis and foraminiferal testing of the deposit and 
also 'the presence of what appears to be a shell artefact and the apparently size- 
selected Anadara in the excavation' have led to the tentative conclusion that it is 
of cultural origin and formation (Lilley et a/, in press). In my thesis I aim to 
determine the status of 'A7'.
Rationale
The identification of the nature of the deposit at A7 is important for three key 
reasons. Firstly, the Curtis Coast is recognised as a prime area for heavy 
industrial and tourist growth (Burke 1993:1). Hence, prior to any planning or 
development of the region there is a critical need to identify any important 
natural and cultural resources. Unfortunately, some misidentification of natural 
shell deposits as cultural may have occurred in the Rodds Peninsula region. 
Godwin (pers. comm. 1997) believes that Burke (1993) incorrectly identified 
chenier deposits as middens in her preliminary survey of the region. Although 
such misidentification is not uncommon in Australian coastal archaeology 
(Sullivan and O'Connor 1993:776), the implications of these errors for cultural 
heritage management are profound, as management decisions rely on the 
accuracy of site determinations (Pearson and Sullivan 1995). Burke (1993) 
described the shell material in the area encompassing the three excavated 
localities studied in my thesis as cultural deposit, displaying varying degrees of 
Aboriginal significance. Nevertheless, preliminary excavations showed only one
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of the three areas tested to be a definitive shell midden. The identification of A7
as either cultural or natural thus has important implications for the further 
management of cultural resources in the Rodds Peninsula region.
Secondly, the identification of this deposit may prove vital for ongoing research 
into the antiquity and extent of human occupation in the region. Such 
determinations cannot be made without the more detailed analysis which I w ill 
carry out in my thesis.
Thirdly, this thesis provides an ideal opportunity to test the validity of the 
recently developed technique of foram in ¡feral analysis. In Australian coastal 
archaeology there exists a substantial list of criteria which is used to distinguish 
the nature and formation of cultural and natural shell deposits (Attenbrow 1992, 
Gill 1954, McNiven 1996). However, for some time it has been recognised that 
these criteria are not always reliable in distinguishing midden shell deposits from 
natural shell deposits such as cheniers (O'Connor and Sullivan 1994, Sullivan 
and O'Connor 1993). More recently, the technique of foraminiferal analysis has 
been used to aid in the identification of cultural shell deposit (Gill et a/. 1991,
Li I ley et al. in press, McNiven 1996). Applied only by a handful of Australian 
archaeologists, this new technique remains exploratory in status, but promises to 
be a useful adjunct to conventional criteria for the identification of cultural shell 
deposits (Gill eta/. 1991, Lilley eta/, in press, McNiven 1996). Through the 
standard application of two conventional criteria to the Rodds Peninsula deposits 
- species diversity and intra-specific size distribution - the value of foraminiferal 
testing as a 'short hand' assessment w ill be determined.
3
Aims of the Study
This thesis has three broad aims:
4
1. to confirm, through the implementation of the two criteria of species diversity 
and intra-specific size distribution, that The Granites is midden deposit and that 
White Patch is natural chenier accumulation, as has been suggested by 
preliminary investigations (Li I ley eta/, in press);
2. on the basis of analytical results obtained from The Granites and White Patch, 
to determine the natural or cultural origin of A7 through comparative analysis; 
and finally,
3. in relation to the status determined for A 7, to assess the efficacy of the 
analytical criteria used, and to assess the validity of foraminiferal analysis as an 
additional criteron for shell midden identification in the context of Australian 
archaeology.
Research Design
This thesis consists of the three main methodological approaches of research, 
analysis and interpretation. Firstly, I undertake a critical review of literature 
discussing the criteria used by archaeologists to distinguish between middens 
and naturally-accumulated shell deposits. This review briefly outlines the 
development of midden studies in Australian archaeology, and summarises and 
discusses the disagreement and ambiguity which characterises the diagnostic 
criteria. This review also includes discussion of the implications of the mis- 
identification of chenier deposits in Australian archaeological research. Recent 
discussion of the use of foraminiferal analysis in the identification of cultural
shell deposit is also reviewed. This research component provides the 
background for the problem being addressed in this thesis.
Secondly, I present the results of a detailed analysis of the archaeological 
material. I analyse the deposits of The Granites and White Patch by applying the 
above mentioned criteria. The presence or absence of charcoal, bone or 
artefacts is also recorded. These criteria of analysis are then applied to A 7. This 
procedure provides results which are assessed against the control samples of 
'midden' and 'chenier', provided by The Granites and White Patch respectively.
Thirdly, I provide interpretive discussion and conclusions of the results of 
analysis. Each site is analysed and interpreted individually. Comparative 
anlaysis and interpretation are also included. The implications of my results for 
the cultural status of A 7 will be discussed in relation to its preliminary diagnosis 
as shell midden, the validity of foraminiferal analysis and the broader context of 
Australian coastal archaeology.
Thesis Organisation
In Chapter Two I present a critical discussion of the criteria used by Australian 
archaeologists to distinguish between natural and cultural shell deposits. Each 
criteron is systematically outlined and reviewed, providing examples of 
problems and dubious results encountered in their application. In this chapter I 
also provide a discussion of the problems associated with cheniers and the 
identification and management of shell deposits in coastal regions. A review of
the application of foram in ¡feral analysis in the identification of ambiguous shell 
deposits is also included.
Chapter Three presents the background to Rodds Peninsula and central 
Queensland's Curtis Coast. This includes information on climate, 
gemorphology, flora, fauna and ethnohistory. A discussion on archaeological 
work conducted in the region is also provided, including the recent 
investigations upon which the research in this thesis is based. This chapter 
serves to provide the context for Chapter Four, which discusses the details of 
archaeological investigations on Rodds Peninsula and the results of excavation 
and preliminary analysis of The Granites, White Patch and A 7.
Chapter Five outlines the methodology and methods used in the analyses of the 
three excavated deposits. This section includes laboratory sampling and sorting 
methods and discussion of the techniques and criteria used in analyses. The 
results and interpretations produced from the application of these methods forms 
the content of Chapter Six.
In Chapter Seven I conclude the thesis with a summary of results and 
interpretations, and discussion of the implications of this research for future 
coastal archaeological investigations, particularly with respect to the 
identification of cultural shell deposits and the applicabilty of foram in ¡feral 
analysis for this purpose.
CHAPTER TWO
MIDDEN IDENTIFICATION IN AUSTRALIAN ARCHAEOLOGY: 
Conventional Criteria, Implications and a New Technique
Introduction
Scholars and amateur antiquarians have been interested in examining shell 
middens in Australia for over 100 years (Mulvaney 1975:117-118). Analysis of 
these middens has formed the basis of much of our understanding of Australian 
coastal archaeology. Our understanding of midden deposits and the interplay 
between cultural and natural processes in their formation, however, is limited.
In the tropical regions of Australia this problem is compounded by the 
deposition of cheniers, which can lead to potential inter-mixing of cultural and 
natural shell deposits. Archaeologists have attempted to alleviate this confusion 
through the development and implementation of criteria for distinguishing 
cultural shell deposits and natural shell formations.
In this chapter I begin by outlining the criteria used by Australian archaeologists 
to distinguish cultural and natural deposits and discuss their implications and 
limitations. The controversy surrounding the origin of north Queensland shell 
mounds is then discussed in the context of such problems. Thirdly, a review of 
the implications created for the cultural heritage management of coastal sites is 
also included. Finally, the recently devised technique of foraminiferal analysis 
as a method for identification of shell deposits is reviewed.
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The Criteria: Issues and Implications
The earliest investigations of shell middens were conducted in Europe and the 
United States, particularly in California (Stein 1992:7). American research 
developed an early archaeological tradition whereby midden size became an 
estimate of site age, prehistoric diet and population (Stein 1992:7). The first 
scholar to develop a set of diagnostic criteria for the 'distinguishing marks' of 
middens, however, was Australian palaeontologist Edmund Gill (1954). In 
recognition of the confusion some professionals had experienced, Gill 
formulated a comprehensive set of criteria for defining the different 
characterisitics of midden and non-cultural marine shell deposits. During more 
than four decades of Australian midden studies, these criteria have been widely 
implemented and occasionally amended by archaeologists, and generally stand 
as convention for any coastal investigations. Taken from Gill et. al. (1991), these 
criteria are listed below (Table 1).
The following discussion includes an outline and critical review of each of Gill's 
criteria, which acknowledges the implications and ambiguity of these standards 
experienced and recorded by practitioners of Australian coastal archaeology.
8
Table 1. Criteria for the identification of midden and marine shell deposits (after Gill et al. 
1991:335).
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C H A R A C T E R IS T IC S M ID D E N S M A R IN E S H E LL  BED S
Charcoal present X
Artefacts present X
Hearth stones present X
Animal bones present X
Exoskeletons of edible Crustacea X
Evidence for burnt shell and/or Crustacea X
Evidence for burnt bone X
Edible shells predominant X
Evidence for size selection present in edible shells X
Evidence for species selection X
No evidence for internal stratification X
Evidence of shell fracture patterns X
Well-stratified, sedimentary features of water laid 
deposits X
Waterworn pebbles/boulders X
Varied shell species X
Full range of shell sizes
- edible species
- nonedible species
X
X
No evidence for species selection X
Forms of marine life (other than mollusca) not used 
by Aborigines X
Shells often worn owing to water transport X
No evidence for shell fracture patterns X
Charcoal present
Charcoal and other burnt materials such as bone and plant remains are thought 
to be common in midden deposit and indicative of campfires (Attenbrow 1992, 
Bailey 1994a, Coutts 1966, Gill 1954, Mitchell 1893). It is recognised, 
however, that charcoal on the surface of a shell deposit may be the result of 
bush fires or campers' hearths (Gill 1954, Lilley et. al. in press). Hughes and 
Sullivan (1974:9) also acknowledge that small amounts of charcoal can be
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incorporated into natural shell accumulations, although argue that it will not be 
present in significant quantities. Charcoal may be incorporated into non-cultural 
deposits after heavy rain, which can wash it into watercourses and subsequently 
deposit it in natural shell accumulations (Attenbrow 1992:18).
Artefacts present!hearth stones present
Stones which have been used by humans for specific purposes such as cooking 
or tool production are generally regarded as peculiar to culturally-accumulated 
shell deposits (Attenbrow 1992, Bonhomme and Buzer 1994, Bowdler 1983, 
Courts 1966, Gill 1954, Gill et a/. 1991, Hughes and Sullivan 1974, McNiven 
1996). Importantly though, as observed by Meehan (1982), a shell midden does 
not have to contain artefacts to be classified as cultural. Bonhomme and Buzer 
(1994:53) also state that middens may contain artefacts, but they are often only 
sparsely represented. Ultimately, shell middens are refuse heaps which result 
from the discard of mollusc shells, and stone artefacts simply may not always 
have been associated with such activities.
Gill et al. (1991:335) further suggest that unlike middens, marine shell beds will 
contain water-worn pebbles and/or boulders. Hughes and Sullivan (1974:7-9), 
however, note that rounded beach pebbles, usually larger than 10cm, were 
commonly used by Aborigines for making other implements (Branagan and 
Megaw 1969, Lampert 1971 in Hughes and Sullivan 1974). These kinds of 
stones can therefore occur in undisturbed middens. They further note that 
rounded pebbles less than 5cm rarely occur in undisturbed middens (Hughes
and Sullivan 1974:9). McNiven (1996), in his analysis of three mid- to late 
Holocene shell deposits at Hibbs Bay in Tasmania, observed hundreds of small 
pebbles and cobbles in each of these deposits. Based on this observation and 
other evidence, he concluded that 'a range of cultural and natural processes 
contributed to the accumulation of deposits' (1996:239).
As a cautionary note to archaeologists, Horton (1978) explains how animal 
behaviour may contribute to the inclusion of foreign stone material in shell 
middens. He explains how seals ingest sandstone pebbles to act as a ballast, 
which in time become corroded by the stomach acids. When the animal dies or 
regurgitates these stones, they may be washed onto the beach and incorporated 
into midden deposits. Horton suggests that these unusual stones, perhaps 
displaying eroded edges, may easily, though incorrectly, be interpreted as the 
products of human activity (1978:31).
Animal bones present
Gill (1954:251) asserts that middens will also contain 'bones of land and sea 
animals used for food by the Aborigines', which will not be present in marine 
shell beds. Attenbrow (1992), in her analysis of two shell deposits in Sydney, 
found fish bone in a deposit which on the basis of other evidence was 
concluded to be humanly-disturbed midden. She noted, however, that the bone 
was worn, suggesting that it was 'transported and naturally incorporated into a 
shell bed within a riverine environment' (Attenbrow 1992:17). As she explains, 
fish may die naturally in watercourses, resulting in the incorporation offish
11
bones into natural shell beds. McNiven (1996:239) attributed the presence of 
bone in the three Hibbs Bay excavations to carnivores defecating in the site. 
These examples clearly demonstrate how non-cultural materials are easily 
incorporated into shell middens.
In her observations of the Anbarra people from Arnhem Land, Meehan 
(1982:113-114) observed that women would often stop in the middle of the day 
to cook and eat shellfish they had collected up to that time. At these sites, 
which Meehan (1982:113-114) termed 'dinnertime camps', the only remains 
consisted of shells, hearths in which shellfish were cooked, and grass upon 
which the shellfish were placed before and after cooking. Simply, the mere 
absence of bone in a shell deposit cannot be taken as an indication of natural 
formation, nor can its presence necessarily be accepted as verification of a 
cultural origin.
Exoskeletons of edible/burnt Crustacea and the presence of burnt shell/bone 
As with the natural incorporation offish bone into cultural shell deposits, the 
remains of Crustacea may also become incorporated into middens after their 
formation. Evidence which aids in the identification of humanly-obtained 
Crustacea is the indication of burning. Gill (1954:251) maintained that 
'blackened shells', the result of placing shellfish onto a campfire prior to 
extracting the meat, may occur throughout midden deposits. Not all shells, 
however, will show evidence of burning (Courts 1966:343). Burnt bone may
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also be considered as evidence of human influence.
Edible shells predominant
Gill (1954:251) has stated that middens w ill contain 'shells of edible species and 
of edible sizes' whereas in marine shell beds there w ill be numerous species and 
sizes of shells, both edible and non-edible. There has been considerable debate 
by archaeologists on what is meant by 'non-edible'. As Rowland (1994:119) 
explains, Gill does not provide a clear definition for this term. Hughes and 
Sullivan (1974:6) suggest that shellfish too small to be eaten, but of species 
commonly used by Aborigines, can occur in undisturbed middens 'but w ill make 
up less than 1 % of the shell volume'. Where such shells comprise more than 
5% of the shell volume, the deposit may be considered as disturbed or re­
deposited (Hughes and Sullivan 1974:6). Rowland (1994:119) suggests that the 
confusion created by the terms 'non-edible' and 'too-small', may have been 
aggravated by a lack of knowledge of traditional methods of meat extraction 
and by the 'inherent cultural bias' of researchers. Safer and Gill (1982:19-20) 
certify that 'the flesh of almost all mollusks is edible' and what is often percieved 
as 'edible', 'has little to with any of the animals [sic] inherent properties'.
Rowland (1994:120) cites ethnohistorical and ethnographic sources which 
further cast into doubt the archaeologist's perception of 'non-économie' 
shellfish. He notes that in the Princess Charlotte Bay region, Hale and Tindale 
(1933:112 in Rowland 1994) observed Aborigines collecting 'smaller molluscs' 
which they mixed with other 'dishes' such as green ants. Worsley (1961:175) 
has observed the collection of small and 'minute shellfish' in order to 
supplement a diet of larger shells which did not provide enough for a complete
meal. In Papua New Guinea, children have been observed collecting minute 
shells for soup dishes (Li I ley pers. comm. 1997). Rowland (1994:120) was 
informed by a Torres Strait Islander that a small bivalve Mesodema striata 
(averaging < 15mm in length) was often collected owing to its abundance and 
ease of gathering on the beach, ease of preparation, good taste and medicinal 
purposes for the relief of colds. Economic reasons have also been invoked for 
the exploitation of so-called 'non-economic' shells by Aborigines.
In her investigations of midden shell size in New Zealand and Papua New 
Guinea, Swadling (1976:157) demonstrated that 'the morphological nature of the 
shells within a population changes with the advent of human predation'. She 
found that the continual gathering of older, larger individuals results in a 
reduction in the size of individuals in the population. Bonhomme and Buzer 
(1994:51) suggest that shell deposits which contain large numbers of small 
individuals may indicate over-exploitation of the resource. Thus, middens need 
not contain only larger, so-called 'economic' shells. There are several logical 
reasons for the exploitation and subsequent incorporation into the 
archaeological record of the remains of smaller, seemingly 'non-edible' shells. 
These range from ease of collection and desirable taste to medicinal purposes or 
the absence of mature shellfish owing to over-exploitation of a species.
Evidence for species selection
Gill (1954:251) asserts that Aboriginal middens 'give evidence of a degree of 
selection which could not apply to marine shell beds'. That is, middens will
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contain predominantly one species, or concentrations of a few species, which 
predominate over others. As Attenbrow (1992:9) notes, in the history of 
Australian midden studies, no middens have appeared to comprise entirely one 
species. She further remarks that some 70 shellfish species have been recorded 
in middens at Port Jackson, New South Wales (Attenbrow 1992:9). Meehan 
(1977:494) recorded 30 different species collected by the Anbarra, but of these, 
only six species constituted 95% of the shell volume. This finding, as Attenbrow 
(1992:19) mentions, highlights the importance of the proportions of shellfish 
species present. Evidence for species selection is a valuable criterion for the 
identification of cultural shell deposits, although particular attention should be 
placed on proportions of each species present, as opposed to the absolute 
number of species.
Evidence for size selection present in edible species
Contrary to G ill's (1954:251) statement that 'the degree of selection found in 
middens does not occur in marine shell beds', Bailey (1994a:111) suggests that 
natural size-sorting or selective removal of species can occur in natural shell 
deposits such as beach ridges and cheniers. He explains that this can result in 
distinctive layers of material that are dominated by particular size classes, 
'including layers apparently composed mainly of larger edible-size shells' (Bailey 
1994a:111). Coutts (1966:343) recognises that the size selectivity of species is 
variable, depending on such elements as the shell population available, 
environmental effects on shell beds and depopulation of species owing to over- 
exploitation. Meehan (1982:133), however, observed during her work with the
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Anbarra that shells collected were often of the same size, consisting 
predominantly of larger individuals. Generally, as Gill (1954:251-252) suggests, 
most middens w ill contain a high proportion of larger shells (Attenbrow 1992, 
Bonhomme and Buzer 1994, Bowdler 1983, Gill et al. 1991) which are 'selected 
for size and food potential' (Bonhomme and Buzer 1994:53).
No evidence for internal stratification
Gill (1954:249) claims that in middens 'the charcoal and shells often have a 
rough stratification', with none of the fine features of sedimentation 
characteristic in water-lain deposits. However, most middens do exhibit 
internal, and sometimes complex, stratification. In an early investigation of 
Victorian shell heaps, Anderson (1890:51) recorded the presence of 'distinct 
layers of wood ashes, which vary greatly in thickness and lateral extent... giving 
an appearance of local stratification to the heaps'. Furthermore, the appearance 
of 'local layers which consist almost entirely of specimens of one genus' 
(Anderson 1890:51) may also be interpreted as stratification. Ironically, Gill 
(1954:251) acknowledges Anderson's description of stratification, using it as an 
example of the 'degree of selection' middens demonstrate.
The common perception that middens lack any significant stratigraphy is perhaps 
related to Eurocentric ideals held by some archaeologists (Bowdler pers. comm.
1997). In the early decades of archaeological investigations, particularly in 
Europe, prominent and complex stratigraphy was the defining characteristic of 
archaeological sites. These ideals have perhaps been imported into Australian
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archaeology, resulting in the belief that middens, simply consisting of shell and 
soil, show 'no evidence of internal stratification' (Gill et a/. 1991:335). Stein 
(1992:10) sheds further light on the issue of midden stratification when she notes 
that over the last decade, the focus of midden studies has shifted from the 
reconstruction of culture histories, to examination of depositional and post- 
depositional processes.
In Australia, there has been recent, widespread recognition of the complex 
interplay between the archaeological and environmental events of coastal 
regions (Attenbrow 1992, Bailey 1994a, Bonhomme and Buzer 1994). Through 
earlier observations of shell deposits on the southern New South Wales coast, 
Hughes and Sullivan (1974:6) recognised the existence of a third type of coastal 
deposit previously unacknowledged by archaeologists: 'midden material which 
has been transported and re-deposited by storm waves'. Thus as Stein (1992:15) 
suggests, the stratification of some middens w ill be the end product of initial 
deposition and post-depositional processes. Overall, this leads to the conclusion 
that a significant proportion of middens in Australia w ill display at least some 
stratification.
Forms of marine life (other than mollusca) not used by Aborigines 
Gill (1954:253) states that unlike middens, marine shell beds w ill contain forms 
of marine life such as corals and calcareous worm tubes which were not used as 
food by Aborigines. Hughes and Sullivan (1974:7) comment that worm tubes 
may occasionally be found in middens, having been attached to shells
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deliberately brought to the site. Like coral, pumice is also regarded as a material 
which should not occur in cultural shell deposit. Rowland (1994:121), however, 
has collected several pieces of pumice from the Keppel Islands, Central 
Queensland, which display evidence of cultural use in the form of abrasion. 
Pumice may also be blown or washed onto a site, or enter a site through re­
working by wave action (Hughes and Sullivan 1974:9). Furthermore, Rowland 
(1994:122) suggests that the presence of coral in a site may not be an indication 
of natural origin or re-working. The use of coral to sharpen fish hooks and other 
implements is recorded, as are its benefits for heat retention and use as hearth 
stones (O'Connor and Sullivan 1994, Ross and Quandamooka 1996). Coral may 
also enter a site adhered to shells such as oysters and mussels for which it forms 
a base of attachment (Alfredson 1984:58).
Shells often worn owing to water transport
Gill (1954:251-253) claims that shells in marine shell beds are often worn, 'due 
to transport, washing up and down the beach', whereas midden shells 'which 
were collected by hand from where they live' do not display such evidence.
This interpretation is commonly accepted by most archaeologists as legitimate 
(Attenbrow 1992, Bowdler 1983, McNiven 1996). But in her observations of the 
Anbarra, Meehan (1977:510-511) recorded that during the wet season in January 
of 1973, live shellfish were washed up onto the beach by large waves which 
resulted from strong winds. These were collected by the Anbarra and 
subsequently this 'deep water species' comprised 17kg of shellfish eaten during 
this month. It could be presumed that these shells displayed wear which
resulted from the action of 'washing up and down the beach'. This example 
demonstrates that perhaps not every species of shell in a midden will always 
have been deliberately gathered directly from its natural habitat.
Evidence for shell fracturing
Another criterion often used by archaeologists for the identification of middens is 
evidence for shell fracturing or breakage patterns (Attenbrow 1992, McNiven 
1996). G ill (1954:251) suggested that unlike shells in natural deposits, midden 
shells will display characteristic fracture patterns, the result of collection, 
preparation and consumption (Bonhomme and Buzer 1994:53). Shells may also 
display characteristic features such as grooving or use-wear, evidence which is 
suggestive of artefactual manipulation. Such features were observed on a large 
Antigona chemnitzi valve excavated from A7 at Rodds Peninsula (Culbert 1996, 
Liliey et. al. in press). McNiven (1996:227) identified edge fracturing of 
warrener shells in rocksheiter PH 90/1 at Hibbs Bay. This conclusion was based 
on the observation that the most robust part of the shell was fractured, having 
been 'impacted systematically by a directed force' (McNiven 1996:227). Horton 
(1978:31), however, notes that birds such as Pacific gulls, often drop molluscs 
and crabs onto hard surfaces in order to break them and extract the animal. He 
records also that certain dropping localities are favoured by some birds, resulting 
in the formation of a shell deposit often midden-like in appearance (Horton 
1978:31). Fracturing of shell during the excavation of middens may also lead to 
potentially misleading 'post-depositional' breakage patterns.
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Conclusions
So, what criteria should archaeologists use to distinguish natural and cultural 
shell formations? Shell middens consist predominantly of shell with the 
occasional presence of bone, artefacts and other cultural remains. Owing to the 
inconsistencies in the nature and quantity of any non-shell material which may 
be present in a midden, the criteria which are used for the identification of shell 
deposits should ultimately be those which investigate the characteristics of the 
shells themselves. Shell middens contain shells which, for one or numerous 
reasons, have been selected from the environment by humans, and therefore 
must possess at least some attributes which the vast majority of natural 
formations do not. Discussed above, these attributes include evidence in the 
deposit for a predominance of species selection and intra-specific size selection. 
Thus for the identification of shell deposits under investigation in this thesis, 
these two criteron are selected.
As demonstrated, however, most of the diagnostic criteria for distinguishing 
between middens and natural shell formations are relatively ambiguous and 
even contradictory. The identification of shell deposits in Australia cannot 
simply be regarded as a checklist method, which Table 1 might imply. As 
Rowland (1994) has clearly illustrated, recognition and inclusion of ethnographic 
information, can greatly enhance the understanding of the formation of cultural 
shell deposits. When investigating coastal shell deposits, it is obvious that 
archaeologists must possess critical minds, taking into account the dynamic and 
turbulent nature of Australian coastal regions. As archaeologists have only
recently demonstrated (Beaton 1985, Lilley et al. in press, O'Connor and 
Sullivan 1994, Sullivan and O'Connor 1993) the identification of cultural and 
natural shell deposits is further complicated by the occurrence of chenier 
accumulations along many regions of the Australian coast.
Cheniers and the Natural Landscape
Cheniers are azonal features which occur in numerous locations across northern 
Australia (see Figure 1), principally in association with river mouths and adjacent 
riverine and tidal mudflats. They are also associated with low wave energy 
coasts and are mostly composed of shell debris of inter-tidal and shallow sub- 
tidal molluscs (Chappell and Grindrod 1984, Short 1989). Throughout the recent 
decades of Australian chenier research, various definitions for these coastal 
phenomena have been offered (Chappell and Grindrod 1984, Rhodes 1982,
Short 1989). Generally, the most accepted definition of a chenier is provided by 
Otvos and Price (1979). They define a chenier as 'a beach ridge, resting on silty 
or clayey deposits, which becomes isolated from the shore by a band of tidal 
mudflats' (1979:251) (Figure 2). Whereas beach ridges develop on sandy 
shorefaces, however, cheniers will form only on a muddy or silty substrate 
(Augustines 1989:220). Essentially, they are a legacy of a history of coastal 
progradation (Baker 1981:6), with deposits of ridges and flats generally 
becoming younger in the seaward direction (Chappell and Grindrod 1984:199).
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Formation and composition
Northern Australian cheniers are mid-late Holocene features, having developed 
following the post-glacial rise in sea-level about 6000 BP (Chappell and 
Grindrod 1984, O'Connor and Sullivan 1994, Short 1989). Three likely periods 
have been hypothesised for chenier formation in Australia: 3500 - 2600 BP,
2100 - 1600 BP and the last 1000 years (Sullivan and O'Connor 1993:779). A 
critical condition for chenier formation in northern Australia includes a period of 
low muddy sediment influx to the nearshore zone (O'Conner and Sullivan 1994, 
Rhodes 1982, Short 1989). According to Chappell and Grindrod (1984:221), 
this situation allows wave-winnowing and removal of mud to expose shell 
debris, which is then swept shoreward to form a chenier. Chenier formation 
thus correlates well with drier conditions, which are viewed as a substantial 
determinant in their formation. Other factors which have been suggested as 
related to chenier formation include cyclone activity, basin geometry, climate 
and storm surge (Short 1989:349).
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Figure 1. Distribution of beach ridge and chenier formations in northern Australia (after Chappell 
and Crindrod 1984:198).
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Figure 2. Model for chenier development and morphology in northern Queensland (Rhodes 
1982:216).
It is now widely hypothesised, however, that the availability of shell is the 
primary factor controlling chenier formation (Chappell and Grindrod 1984, 
Sullivan and O'Connor 1993). Chappell (1982) suggests that shell production 
may be low after large influxes of muddy sediment. As Sullivan and O'Connor 
(1993:779) note, high mud input suppresses the growth and development of 
beds of bivalves such as the species Anadara. Anadara granosa and Anadara 
trapezia are two species often associated with both midden and chenier 
formations in Queensland coastal regions (Chappell and Grindrod 1984, Lilley et 
a/, in press, Sullivan and O'Connor 1994). These species are intertidal or 
marginally subtidal in their distribution (Broom 1985:4-5). Thus, they are 
simultaneously available for collection by humans and accumulation within
cheniers.
Anadara trapezia was the dominant species observed in the Rodds Peninsula 
excavations. This species, commonly known as the mud ark, occurs on 
estuarine mudflats in both muddy sand and mud, and may sometimes be found 
on rocky substrates (Sullivan 1960 in Broom 1985:5). Usually, Anadara trapezia 
will only settle in substrates which exhibit an admixture of dead shells or stones 
to which the spat or juvenile bivalve can form a byssal attachment for growth 
(Broom 1985:5). Thus, in cheniers dominated by the species Anadara trapezia, 
a considerable number of other inter-tidal and estuarine species may also be 
present. If conditions do not permit the growth and production of these shellfish 
species, however, the formation of chenier ridges is inhibited, and owing to the 
non-availability of species for food, the creation of shell middens by humans is 
limited. In the words of O'Connor and Sullivan (1994:17), 'This explanation 
indicates an effective and strongly associated environmental control on the 
development of both cheniers and middens, and adds support to the logic of 
studying the two phenomena concurrently'.
Cheniers and the Cultural Landscape
Owing to their elevation and adequate drainage, cheniers are interpreted by 
Sullivan and O'Connor (1993:776) as occupation locations preferred by 
Aborigines over poorly-drained, low-lying coastal plains. Sullivan and O'Connor 
(1993:776) recognise that archaeological sites in low-lying tropical regions tend 
to be located on elevated, drier landscape features, which on floodplains and 
estuaries tend to be cheniers or beach ridges. Accordingly, the location of 
middens overlying cheniers is not uncommon in coastal investigations (Beaton
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1985, Lilley et al. in press, O'Conner and Sullivan 1994). In his investigations of 
coastal occupation and shell mounds in the Princess Charlotte Bay region (North 
Queensland), Beaton (1985) found that the major phase of prehistoric activity 
coincided with a major chenier ridge building phase between 2000 and 1200 
years. As results from archaeological research have demonstrated, the 
interaction between humans and environment is multidimentional and complex. 
Owing to this multifaceted nature of coastal regions, the difficulty of deciphering 
formations of cultural and natural origins has also become evident.
North Queensland Shell Mounds: Problems of Identification and Taphonomy
The issue of distinguishing between the evidence for natural and cultural origins 
of shell deposits in Australia is exacerbated by debate over shell mound 
formations in Weipa and Aurukun, on Queensland's Cape York Peninsula. 
Initially recorded at the beginning of this century (jackson 1902, Roth 1901), 
these large mounds, some over 10m in height, have today caused dispute 
between Australian researchers. On the one hand there are archaeologists 
maintaining a 'cultural origin' hypothesis (Bailey 1977, 1993, 1994a, 1994b 
Bailey et al. 1994, Cribb 1986, Cribb et al. 1988, Wright 1961), who interpret 
the formations as humanly-mounded midden deposit. On the other-hand there 
is geographer Tim Stone, who hypothesises that the mounds are of 'natural 
origin' (Stone 1989, 1992, 1993), the result of wave action and/or scrub turkey 
nesting. I briefly discuss each of these arguments below.
The cultural hypothesis
In 1901 Roth visited Weipa and identified the shell heaps as food refuse which 
also contained evidence of shelter remains (1901:7). The first excavation of one 
of these was conducted in 1963 by Richard Wright. He reported the presence of 
artefacts and the remains of fish and marsupials, suggestive of food consumption 
(Wright 1963). Radiocarbon dates obtained from samples of a number of 
mounds indicate considerable antiquity, ranging from 2000 to 235 years before 
the present (Bailey 1994b: 1 ). Through extensive observation and excavation, 
Bailey (1977, 1993, 1994a, 1994b) has recorded substantial evidence indicative 
of cultural formation.
This evidence includes the presence of bone and stone artefacts and the 
estimation that 95% of the mound's shell content consists of the edible mud 
bivalve Anadara granosa, consisting predominantly of large, 'edible'- sized 
valves (Bailey 1994a:112-114). Bailey (1994a:126) further claims the absence of 
borer holes on the inner valves of the shells as indication that the shells were 
'live ' when first collected. He suggests, however, that the most significant 
evidence for cultural origin is the uniformity of mound composition and also 
their variability in size and the types of substrates on which they are located 
(Bailey 1994a: 112). Additional argument for the cultural formation hypothesis of 
the shell mounds is provided by Cribb (1986). Compounding the attractive 
features of dune systems, such as shade, soft ground and the availability of 
game, with geomorphological accumulation processes, Cribb (1986:148-149) 
has formulated a hypothetical sequence for the evolution of the shell mounds
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(Figure 3). Though this process of formation seems a plausible and rational 
suggestion for the cultural origin of shell mounds, as do Bailey's interpretations 
of available evidence, Australian geographer Tim Stone offers strong objection, 
believing the mounds to be natural features.
The natural hypothesis
Although W.E.H. Stanner (1961) also thought the shell mounds of Weipa were 
of natural origin, the result of shell accumulation by waves, Stone (1989, 1992, 
1993) provides the most detailed information on the natural-origin hypothesis.
He argues that they were features built up by generations of nesting srub fowl 
(see Figure 4), although 'much smaller low mounds or scatters of artefactual shell 
may be undisturbed Aboriginal middens' (Stone 1989:59-61). Stone (1989:61) 
suggests that the presence of artefacts is largely owed to scrub fowl raking up 
material left behind by Aborgines on the soil surface. He attributes erratic 
radiocarbon dating sequences as clear evidence that the mounds were not 
getting progressively younger from the bottom of the mound to the top, and 
hence, the dating lends no support to the hypothesis of human origin (Stone 
1993:26).
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In his most recent investigations, Stone (1992, 1993) also interprets cheniers as 
significant in the formation of the shell mounds. He concludes that the shells 
were initially deposited during the formation of chenier ridges and subsequently 
collected by scrub-fowl to make mounds in which to incubate their eggs. 
Whatever shells the chenier contained will also be found in the mounds.
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Figure 3. Cribb's hypothetical sequence for the evolution of a shell mound (Cribb 1986: 149). a. intial 
use; b. initial accumulation and vegetation growth; c. continued siltation and accumulation, formation of 
salt pan and mangrove; d. further accumulation following shade patterns, erosion of salt plains and 
mangrove development.
Figure 4. An illustrative example of Tim Stone's shell mound theory (Stone 1993:26). Initially cheniers 
are deposited by wave action, then scrub-fowl collect and rake the contents of these into mounds for egg 
incubation. Stone argues that analysis of the mounds demonstrates that they did not accumulate 
gradually, but were features of rapid formation.
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Summary
What I have aimed to underline by this discussion of the archaeological 
investigations of shell mounds, is the fact that in Australian archaeology it is 
important 'not to take existing criteria too much for granted in areas where 
alternative natural processes may confuse matters' (Bailey 1994b:5). As outlined 
below, ignorance of this situation has implications for the cultural heritage 
management of coastal sites as well as for archaeological interpretation.
Shell Midden Identification and Cultural Heritage Management
The cultural heritage significance of middens is considerable, as they offer much 
information concerning the history of the human occupation of Australia, as well 
as cultural processes and ways of life, and are of value to Aboriginal 
communities for religious, educational and symbolic purposes (Truscott 
1994:137-139). As Australia's coasts are under continual threat from tourism, 
residential and industrial development and also climatic conditions, the cultural 
heritage management of shell middens is a crucial component in coastal 
environmental impact assessments (Burke 1993, Sullivan and O'Connor 1993). 
Therefore, coastal sites of heritage and cultural significance need to be identified 
and assessed as accurately and quickly as possible, allowing the implementation 
of appropriate and timely management procedures. The co-existence of cultural 
and natural shell formations in Australia has at times made this task difficult. 
Sullivan and O'Conner (1993:776) note that some misidentification of shell 
deposits has occurred, resulting in the destruction and mining of midden sites
and the protection of natural shell deposits. Evidently, the criteria for 
distiguishing between shell middens and natural shell formations have in some 
cases proven inadequate for correct identification and subsequent management 
strategies. Recently, a new technique has been trialed in an effort to overcome 
this problem. In the next section I outline the development and application of 
foraminiferal analysis to shell midden identification.
Foraminiferal Analysis: A new criterion
Foraminiferal analysis is a new and simple technique designed to help alleviate 
the uncertainty in midden identification outlined above. By identifying the 
abundance of these microscopic sea organisms in shell deposits, archaeologists 
can determine the degree to which seawater was involved in the formation of a 
shell deposit. Theoretically, this enables natural shell accumulations, reworked 
middens and in situ shell midden deposits to be distinguished. At present the 
use of foraminiferal analysis for the identification of cultural shell deposit 
remains exploratory. It has been applied to coastal deposits on only three 
occasions, initially by Gill et a/. (1991), then by McNiven (1996) and Lilley et a/, 
(in press).
What are foramini fera?
Foraminifera (forams) are microscopic organisms that abound in aqueous and 
predominantly marine environments. They are classifed under the phylum 
Protozoa and lie between bacteria and fungi in biological complexity. Unlike 
the latter organisms, however, foraminifera have a 'test', a hard protective shell
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which the animals secretes. Often preserved as fossils in sedimentary rocks, 
these tests are important taxonomic features as they display species-specific 
morphologies which provide a means for palaeontological classification (Albani 
1979:3). Foraminifera comprise two main groups, benthic and planktonic, 
which occur in a range of habitats including deep-ocean benthos, estuarine 
environments and the surface strata of the open ocean (Lee and Anderson 
1991:8). It was perhaps this ubiguity of foraminifera which prompted their 
investigation as a tool for research in coastal archaeology (Lilley et a/, in press).
Premises for the use of foraminiferal analysis in archaeology 
Gill eta/. (1991) recognised that the presence or absence of foraminifera within 
coastal shell deposits could provide insights into the influence of the sea on site 
formation. As forams commonly occur in water adjacent to the shore, they tend 
to be extremely common in sediments laid-down or re-worked by wave action 
(McNiven 1996:231). Hence it was hypothesised, foraminifera - or at least their 
tests - should be present in any deposit laid down or reworked by seawater, but 
not in middens which have not been inundated by seawater (Gill et al. 1991). 
However, Lilley et al. (in press) point out that foraminifera may be present in the 
matrix of an in situ midden which was deposited on, or covered by, wind- or 
water-borne marine sediment or where seawater has been transported to the site 
by humans. If this were the case, they suggest that although forams w ill be 
present, they w ill be fewer in midden deposit than in natural marine sediments. 
Taphonomic problems related to foraminiferal analysis may be kept to a 
minimum by such procedures as careful excavation and statagraphic analysis,
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and most particularly, analysis of control samples from unambiguously non- 
cultural deposits in the vicinity of a site (Lilley et a/, in press).
Despite such problems, the three practioners of this new technique to date 
recognise that while the technique remains preliminary and in need of 
refinement, results obtained from foram in ¡feral analyses have clearly 
demonstrated it to be a valuable, additional tool for the identification of coastal 
shell deposits. The methods and methodology for the technique as used by Gill 
eta/. (1991), McNiven (1996) and Lilley eta/, (in press), are discussed further in 
Chapters Four and Seven.
Conclusion
Throughout the decades of Australian shell midden studies a comprehensive set 
of criteria has been developed for distinguishing between natural and cultural 
shell accumulations. These criteria range from analysis of shell chararacteristics 
to the presence of burnt materials resulting from Aboriginal campfires. These 
criteria, however, have not always produced unequivocal results. The dynamic 
environments of coastlines, the paradigms of the archaeological discipline, the 
vagaries of animal behaviour and the co-existence of midden and chenier 
deposits, have each contributed to this problem in midden identification and 
management in Australian archaeology. Nevertheless, for the coastal 
archaeologist help may be at hand in the form of the new and simple technique 
of foraminiferal analysis.
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This chapter has considered a number of issues, one being the dynamic and 
active nature of coastal environments. The Curtis Coast is clearly defined by 
these terms, a theme to be developed in the next chapter.
CHAPTER THREE
RODDS PENINSULA AN D  THE CURTIS COAST: 
Background to the Study Region
Introduction
The Rodds Peninsula site complex is situated in a dynamic environment shaped 
by a complex history of natural and cultural landscape formation processes. The 
shell deposits under investigation are located on the southwestern coast of Rodds 
Peninsula, a national park on the central Queensland coast just south of 
Gladstone. At the southern end of the Curtis Coast, the deposits front the 
shallow, open waters of Rodds Harbour to the south, while to the east, they are 
bordered by tidal mangroves and mudflats. The Curtis Coast exhibits an array of 
coastal habitats and supports a broad range of floral and faunal species, both 
terrestrial and aquatic. In this chapter I outline the background to the study, 
focussing on the environmental setting, ethnohistory and previous 
archaeological work in the area, thus providing a context for discussion, in 
Chapter Four, of the archaeological evidence which forms the basis of my 
research.
Location
Rodds Peninsula National Park (NP) is located on the central Queensland coast 
at latitude 24° south and longitude 151° east. This stretch of coast is part of 
what is referred to as the 'Curtis Coast', which extends from the Curtis Island 
north to Seventeen Seventy in the south (Figure 5).
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Climate
The Curtis Coast experiences a sub-tropical maritime climate. Its weather 
pattern is largely influenced by three major features. These include the 
southeasterly trade winds, the topography of the regional landscape and the 
moderating influences of the ocean (QDEH 1994:11). The region experiences 
occasional monsoons, although cyclones are more frequent features, as are the 
major frontal systems common in southern latitudes. These influences generate 
variability in rainfall, temperature and wind conditions on the Curtis Coast.
The average maximum and minimum temperatures in the region range from 
28.9° and 22.8° C respectively in the summer to 20.9° and 13.4° C respectively 
in the winter (QDEH 1994:13). The region receives the majority of its rainfall 
during the summer months. Commonly January and February are the wettest 
months and August and September the driest. Major factors which influence the 
distribution of rainfall include orographic influences of mountain ranges, 
geographic influences such as the orientation of the coastline to the prevailing 
water-saturated winds, and cyclones causing extreme rain events from 
November to April.
Hydrology and Hydrodynamics
The Curtis Coast is a region interwoven by creeks and rivers which form part of a 
vast network of interconnected estuaries. Numerous minor seasonal tributaries
also drain into Rodds Harbour from the west. The major influences on water 
movement within these tributaries are prevailing tides and weather conditions. 
Freshwater inflow can also play a role during major rainfall events.
Tidal processes of the Curtis Coast are influenced by the presence of the Great 
Barrier Reef, ocean-floor topography and coastal geology, such as inshore islands 
and headlands (QDEH 1994:17). The tidal effects of estuaries also contribute to 
the amplification of tidal range along the Curtis Coast. Like all coastal regions, 
the area is subject to both wind- and storm-generated waves which shape and 
modify the shore. These environmental and climatic processes would 
undoubtedly affect any landscape features, natural and cultural, which are 
located in the region.
Geology and Geomorphology
Geologically, the Curtis Coast comprises a range of rock types and ages from the 
Devonian period of more than 400 million years ago, to the very much more 
recent estaurine, delta and beach ridges, and deposits dating to the last 1000 
years of the current Holocene period (QDEH 1994:33). The headland of Rodds 
Peninsula comprises two large granitic hill formations which extend south. The 
entire study region, however, is characterised predominantly by low relief, 
Holocene beach ridges which are seperated by inter-ridge depressions. The 
western coast of Rodds Peninsula exhibits both cheniers, or shelly beach-ridges, 
and sand beach-ridges. These formations suggest that the geomorphological 
history of Rodds Peninsula was characterised by major breaks in progradation
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indicating 'erosive phases between major depositional events' (Sullivan and 
O'Connor 1993:777). If the deposition of cultural material on Rodds Peninsula 
occurred simultaneously with formation of these natural landscape features, the 
suggestion of a complex archaeological record for the region seems warranted.
Flora
The Curtis Coast is a region characterised by a vast range of plant species and 
communities. This is interpreted as the result of biophysical factors such as 
climate, geology, lithology, topography and ecological processes, combined 
with various cultural disturbances such as fire and logging (QDEH 1994:54).
Rodds Peninsula supports both wet and dry heathlands. These habitats are 
characterised by a collection of shrubs generally less than 2m in height. They 
are found on poorly-drained sandy-loam soils, comprising a number of species 
including Banksia (Banksia sp.J, Tea Tree (Melaleuca sp j, and grass trees 
(Xanthorrhoea sp.j. The beach ridges on Rodds Peninsula support tall open Tea 
Tree forests (Melaleuca sp j, dominated by the species Melaleuca leuccidendra 
and M.dealbata in association with palm communites (Livistona decipiens) 
(QDEH 1994:47).
The dominant aquatic flora around Rodds Peninsula are seagrass and mangroves. 
The area supports the Curtis Coast's largest community of the rare mangrove 
species Xylosma ovatum. This mangrove habitat forms a distinctive vegetation 
type seaward of the terrestrial zone. Apparently mangrove dieback along the
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Curtis Coast was most active during the 1970s, and may still be active today.
This disease is caused principally by clearing and land reclamation for industrial 
and urban development around Gladstone (QDEH 1994:54). Seagrass beds 
along the Curtis Coast are typically found in sheltered waters where water clarity 
allows sufficient light penetration for photosynthetic growth. These habitats 
provide important feeding grounds for green turtles (Chelonia mydos), dugongs 
(Dugong dugong) and also for numerous water fowl. Rodds Peninsula thus 
supports an abundant range of terrestrial and aquatic plant life. These features 
may have been viewed as attractive by local Aboriginal people, offering 
potential for shelter, shade and food.
Fauna
The various habitats along the Curtis Coast support a diversity of animals 
representing a high proportion of known species in Queensland (QDEH 
1994:59). Terrestrial fauna along the Curtis Coast includes a large range of 
mammals, marsupials, reptiles and birds. Rodds Peninsula and its harbour 
provide very important habitat for the Beach Thick-knee (Esacus magnirostris) 
and the rare Eastern Curlew (Numenius madagascariensis). Exposed seagrass 
beds in the area provide critical feeding and roosting sites for these species.
Common marine fauna found along the Curtis Coast include a number of whale 
species, four species of dolphin, and turtles and dugongs. Rodds Bay supports 
the largest dugong population along the Curtis Coast (QDEH 1994:66). These 
mammals inhabit sheltered, shallow coastal waters where seagrass is common.
Rodds Harbour also provides the muddy, brackish water preferred by dolphins 
along the coast. A large number of fish species have also been recorded along 
the Curtis Coast. Important feeding, breeding and nursery grounds are provided 
by seagrass and mangrove communities.
Invertebrate Fauna
The contemporary molluscan fauna along the Curtis Coast is dominated by 
oyster (Saccostrea sp.j, found in mangrove and rocky habitats, and gastropods 
such as whelk (Pyrazus sp j, and members of the family Cerithidae, including 
the corkscrew whelks Telescopium sp. and Terebralia sp. (Shanco and Timmins 
1975). Preliminary analysis of shell deposits excavated from Rodds Peninsula 
indicates a dominance of the mud ark Anadara trapezia. This mollusc is an 
estuarine bivalve species which is often found in abundance in chenier deposits 
(Sullivan and O'Connor 1993:785). Live Anadara today, however, are very 
sparse in the coastal waters of southern and northern Queensland (Chappell and 
Grindrod 1984:222). Like its diverse range of floral communties, Rodds 
Peninsula and the Curtis Coast generally, supports an extensive animal life, both 
terrestrial and aquatic, which may have further contributed to occupation and 
exploitation of the region.
Ethnohistory
The ethnographic record for the Rodds Peninsula region specifically, and the 
Curtis Coast generally, is relatively sparse. Today the descendants of the 
Gooreng Gooreng people who still live in the area refer to the area between
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Bundaberg and Gladstone and inland to Monto as being the region traditionally 
occupied by their people Golly 1994, Lilley and Ulm 1995, QDEH 1994, 
Williams 1981).
The first recordings of Aboriginal culture on the coast were made by Captain 
James Cook. He anchored The Endeavour in Bustard Bay on Wednesday 23rd 
May, 1770 and although not seeing the 'natives', observed their fires, scatterings 
of 'cockle' shells and a bark shelter (Beaglehole 1968:328). The next recordings 
were made in 1802, thirty-two years later, when Matthew Flinders navigated the 
Curtis Coast, naming the region after Admiral Sir Roger Curtis. Flinders also 
recorded 'a general abundance' of Aboriginal foodstuffs, including shellfish and 
turtle (Burke 1993:12).
Burke (1993) uses information produced by Curr (1887), Roth (1984) and 
Tindale (1974) regarding Aboriginal group territories, affiliations and population 
within the Curtis Coast. These early reports, however, prove rather superficial 
and contradictory. Curr (1887) reported that the 'Meeroni tribe' occupied Rodds 
Peninsula and Bustard Bay, and as far inland as Many Peaks. At Miriam Vale, 
Roth noted the presence of the 'Koreng-Koreng tribe' (1984:87-88). Tindale 
(1974) notes that the 'Goeng' occupied the area from Miriam Vale and Lowmead 
to Many Peaks Range and as far south as the mouth of Baffle Creek. Each of 
these reports refers to the Gooreng Gooreng people who, as stated above, 
consider Rodds Peninsula as part of their traditional land. No accurate records 
exist regarding the Aboriginal population of the Curtis Coast. Historic records
are interpreted as generally referring to large numbers' of people (Burke 
1993:9), and based on these sources, Burke estimates an Aboriginal population 
that may have been greater than 1000 (1993:9).
Burke highlights difficulties in using early records to determine the nature of 
occupation of the Curtis Coast (1993:9). She infers that the lack of water on the 
coast during winter months may have led to seasonal movements in and out of 
the area, or led to a concentration around permanent water sources during these 
months. However, some information regarding Aboriginal movements is gained 
from letters written by early settlers. Burke notes that large gatherings of people 
seen during the winter/spring months suggest more permanent occupation of 
coastal regions at this time (1993:10). It should be noted that this information 
was recorded and observed at a time when traditional Aboriginal life and 
behaviour had been severely disrupted by Europeans.
Previous Archaeological Work
The Curtis Coast is a region where relatively little archaeological research has 
been undertaken. To the north the Keppel Islands and adjacent coast have been 
investigated by Rowland (1982, 1989) and to the south McNiven (1990, 1994) 
and others (e.g. Frankland 1990, Lauer 1977) have investigated the Fraser Island- 
Great Sandy region. Prior to Rowland's work (1987), no systematic 
archaeological survey had been undertaken along the coastline between
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Bundaberg and Gladstone. To date, the most extensive archaeological survey of 
the region has been conducted by Burke (1993). The results of this survey were 
substantial.
Burke recorded 203 Aboriginal archaeological sites, 61 % of which were in 
estuarine areas (1993:27). The dominant site type recorded was middens 
(72.4%). Other sites recorded included stone artefact scatters (23.2%), quarry 
sites (2%) and scarred trees (1.5%) (1993:26). The shell middens consisted of an 
array of shell scatters, linear middens, mounded middens and deflated middens. 
Burke found that the range of shell species located on a site varied according to 
its location on either open coast or coastal salt flats (1993:40). Overall, she 
concluded that 'cockle' shells (i.e. Anadara sp.) predominated on coastal salt 
flats whereas oyster (Saccostrea commercialis) dominated sites located on the 
open coast (1993:40-41). Sites located on the open coast also displayed a 
greater variety of shell species including examples of periwinkles (Austrocochlea 
sp.), nerites (Nerita sp.) and turban shells (Turbo sp.). From her results she 
determined that a greater proportion of shell middens were located on the 
coastal salt flats than on the open coast (1993:41).
Classifying the Rodds Peninsula region as open coast, Burke recorded shell 
middens as the dominant site type in the area (1993:55). She determined that
shell middens without artefacts were more common than middens with artefacts.
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Burke recorded a considerable number of midden deposits on Rodds Peninsula 
consisting of both shell scatters and linear middens, all of which were classified 
as of 'high', 'very high', or 'extremely high significance' (1993:62-64).
In 1995 a field team from the University of Queensland conducted a preliminary 
archaeological survey and excavation on Rodds Peninsula in order to locate and 
assess the archaeological research potential of cultural deposits in the area.
The Cooreng Gooreng Cultural Heritage Project 
The University of Queensland's archaeological investigations on Rodds 
Peninsula form part of the wider and on-going Gooreng Gooreng Cultural 
Heritage Project, an interdisciplinary Aboriginal cultural heritage study being 
undertaken by the Aboriginal and Torres Strait Islander Studies Unit at the 
University of Queensland in collaboration with the Gurang Land Council 
Aboriginal Corporation (Lilley and Ulm 1995:11). The study region consists of 
the south-central Queensland coast from Bundaberg to Gladstone and inland to 
Monto. Presently, archaeological surveys and excavations of coastal regions 
have included Rodds Peninsula NP and nearby Eurimbula NP to the south.
These investigations were initially conducted with the principal aim of 
establishing the nature and antiquity of human occupation in the area. A further 
major aim of the project is to establish the degree to which an apparent
concentration of recorded sites in estuaries and their absence on ocean beaches
'reflects past Aboriginal behaviour, recent geological processes or patterns of 
archaeological research' (Lilley and Ulm 1995:12). The investigations of my 
thesis in determining the nature of A7 will aid in answering such questions.
Conclusion
Rodds Peninsula and the broader Curtis Coast region are unique and dynamic 
environments, characterised by a diverse and complex flora and fauna, 
geomorhology and archaeology. Rodds Peninsula is an active coastal 
environment, shaped during the late Holocene by a diverse range of landscape 
formation processes. Archaeological and geomorphological evidence from the 
region suggests contemporaneity of the deposition of cultural and natural 
landscape features. This heterogeneous nature of the landscape, common to the 
coastal lowlands of Queensland and northern New South Wales, increases the 
difficulty of distinguishing natural and cultural shell deposits. Analysis of the 
Rodds Peninsula deposits provides an ideal opportunity to investigate this 
problem, as described in Chapter Four.
45
CHAPTER FOUR
THE EXCAVATED LOCALITIES:
Archaeological Interpretation, Results and Implications
Introduction
In this chapter I describe the Rodds Peninsula site complex. I outline the field 
methods, stratigraphic descriptions and the results of analysis of each excavation. 
The results of foraminiferal analysis and the premises for its application to the 
deposits are discussed. The radiocarbon dates determined from material in each 
excavation are detailed and discussed. Finally, the implications of preliminary 
conclusions and overt hypotheses are provided.
Site Description
As Burke (1993) observed, the extent of shell deposits which form the Rodds 
Peninsula site complex is considerable, extending over an area of approximately 
6ha (Li I ley et al. in press). Lilley et al. (in press) divided this area into two parts 
(see Figures 6 and 7). The 'Mainland' consists of a low ridge composed of 
approximately a metre of sand overlying granite bedrock. The 'Island' comprises 
low beach ridges which have accumulated to the south and southwest of the 
'Mainland'. The two areas are separated by an infilling east-west tidal inlet. The 
'Island' itself is divided by a small inlet extending northeast-southwest, which 
separates the western area containing both sandy beach ridges and cheniers from 
the eastern area characterised only by sandy ridges.
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Figure 6. Regional setting of Rodds Peninsula (Lilley et al. in press).
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Upon inspection by the University of Queensland and Gurang Land Council 
field crew, it appeared that Burke's (1993) interpretation that the area contained 
extensive midden deposits was questionable (Lilley pers. comm. 1997). From a 
distance, initial observation of shell deposits on the western part of the 'Island' 
suggested that an extensive shell midden had indeed been located. However, 
closer surface inspection indicated that while there may be a sparse surface 
veneer of humanly-deposited shell in that area, the shell ridges were clearly 
natural in origin (Lilley et a/, in press). Further observations suggested that there 
was also only a sparse scattering of shell in an area behind the 'Mainland', 
adjacent to the 'Island'. There was also a substantial area between this deposit 
and the dense shell ridges of the 'Island' which exhibited virtually no surface 
shell. In an attempt to distinguish areas of non-cultural deposit such as cheniers, 
from middens, and to determine whether surface indications gave a true picture 
of the nature and distribution of shell deposits in the study area, the entire area 
was investigated more thoroughly.
Field Methods
Initially the local topography was mapped with an autoset level and stadia rod.
In order to gain some information on the extent and depth of the shell deposits a 
grid of thirty-eight 75mm auger holes were drilled across the study region at 50m 
intervals. The results demonstrated that there were substantial subsurface shell 
deposits on the 'Mainland', as well as on the part of the 'Island' where surface 
shell was largely absent. In order to assess stratigraphy in more detail and to 
obtain samples of the deposits, three 50cm X 50cm test pits were excavated.
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The excavations were located so as to obtain a representative sample of the shell 
deposits on each of the areas previously defined (Figure 7). 'The Granites' 
excavation was located on the 'Mainland', an area which was concluded by 
Lilley et. al. (in press) to contain shell midden deposit. The excavation known as 
'White Patch' was conducted on the 'Island', the area concluded to comprise of 
beach ridges and chenier deposit. Displaying no surface shell, the third site, 
known as 'A7', was excavated to determine the status of dense subsurface shell 
deposits revealed by augering.
The three test pits were excavated in 5cm arbitrary excavation units within 
natural stratigraphic units. Major finds were mapped in three dimensions and 
bagged separately. Most excavated sediment was dry-sieved on site through 
6mm and 3mm mesh, and sieve residues and samples sediments which passed 
through the screens were retained for laboratory analysis. The basal excavation 
units of A 7 were wet-sieved in sea water from the adjacent estuary as the 
moisture content of the sand matrix prevented effective dry sieving. Sediment 
samples, however, were not wet sieved. Control samples for shell and 
foraminiferal analyses were collected from shelly intertidal deposits on the 
western edge of the 'Island' and from the long chenier in Rodds Harbour
mentioned earlier.
Results of Excavation: Stratigraphy
The Granites
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The 'Mainland' deposit called The Granites revealed three stratigraphic units 
overlying bedrock (Plate 1 and Figure 8). The first stratigraphic unit consisted of 
a layer of dark-coloured sand some 20-25cm deep containing large Anadara 
trapezia shells, fish bone, charcoal and occasional stone artefacts. The second 
stratigraphic unit comprised a layer of lighter coloured sand of similar depth 
containing some shell. Stratigraphic Unit 3 consisted of densely-packed shell 
fragments some 50cm deep. On the basis of conventional criteria used to 
distinguish middens, namely the presence of larger shells, bone, charcoal and 
artefacts, The Granites excavation was concluded by Li I ley et a/, (in press) to 
have exposed a shell midden overlying non-cultural sand which in turn overlies 
a chenier deposit on bedrock. More detailed examination of shell submitted for 
radiocarbon dating indicated there was a veneer of culturally deposited shell on 
the top of a basal chenier (Lilley et al. 1996). This natural formation proved to 
be substantially older than the cultural deposit (see discussion on pages 61-62 
and Table 2 below).
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Plate 1. The excavation at 'The Granites'.
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Figure 8. Stratagraphic profile of the midden at 'The Granites' (Lilley et al. in press).
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White Patch
Located on the 'Island' to the west of the northeast-southwest tidal inlet, the 
White Patch test pit revealed a deposit consisting entirely of densely-packed 
shell and shell fragments (Plate 2 and Figure 9). Excavation demonstrated the 
presence of four natural stratigraphic units. Stratigraphic Unit 1 consisted of dark 
brown organic top soil, densely packed with shell fragments and some large 
shells including whelk, Anadara and land snail. The second stratigraphic unit 
exhibited an increase in shell and shell grit, with little soil matrix. A sub-unit 
(SUMA) of this layer was distinct, containing shell and shell grit but characterised 
by a grey soil matrix. The third stratigraphic unit contained densely-packed shell 
with many large individuals in a reddish-coloured sandy matrix. During 
excavation of the deposit, an absence of charcoal, bone and artefacts was 
observed. Also noted by the excavators, were patches of odd-smelling, grey- 
coloured shell amid the more usual pinky-brown coloured material. This was 
concluded as evidence for seawater penetration and mineral precipitation.
Based on these distinguishing characteristics White Patch was concluded to be 
entirely of natural origin, and classified as a chenier deposit.
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Plate 2. The excavation at 'White Patch'.
MW NE SE P 0 cm 
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Figure 9. Stratigraphic profile of the chenier excavation called 'White Patch' (Lilley et a/, in 
press).
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A7
The excavation in locality A 7 was located on the eastern part of the 'Island' in an 
area with virtually no surface shell (Plate 3 and Figure 10). Auger Hole 7 (from 
which the name 'A 7' derives) revealed a dense shell layer some 10cm thick at 
about 20cm depth. The presence of this layer was confirmed by excavation. As 
augering had indicated, the first stratigraphic unit consisted of sediment only. 
Stratigraphic Unit 2 consisted of large shells, predominantly Anadara and oyster, 
in a medium- to dark-brown soil matrix. Smaller shells were also noted. The 
matrix of this unit was substantially sandier and more yellow in colour than the 
matrix observed in the stratagriphic unit above. The third stratigraphic unit 
exhibited a decrease in the number of large shells, with a noticeable increase in 
fragmented shell and shell grit. The matrix of this unit consisted of an orange- 
red sand. At this point in the excavation of A7 the water table was reached, and 
excavation ceased, as the base of the pit filled with water and the sidewalls 
began to collapse.
Although the A 7 excavation looked like a midden in that it contained abundant, 
seemingly size-selected Anadara, and contained what field observation 
suggested might be a shell artefact from the base of the dense shell layer, 
classificatory problems remained. The soil matrix of the deposit appeared 
different from the dark, organic sediment usually associated with middens (Lilley 
et. al. in press). The deposit also contained little or no charcoal, no other 
artefacts, and exhibited a much wider variety of shell species in a greater range 
of sizes than The Granites deposit. Thus, the status of A7 remained ambiguous
despite the application of the conventional criteria used to distinguish cultural 
shell deposit from naturally-accumulated shell. On this basis, A 7 was seen as a 
prime candidate for the application of exploratory foraminiferal analysis (Li I ley et 
al. in press).
Plate 3. The excavation at 'A 7'.
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Figure 10. Stratigraphic profile of the ambiguous deposit A 7, the third excavated deposit (Lilley 
et a/, in press).
Foraminiferal Analysis: Hypotheses for Application
Various hypotheses had to be tested regarding the application of foraminiferal 
analysis to the Rodds Peninsula deposits. These were based on the premises of 
this technique as discussed in Chapter Two (see pages 33 -34). Generally, in situ 
shell middens should not contain any foraminifera and on the other hand, 
natural chenier deposits should contain foraminifera. Shell middens which have 
been re-worked or inundated by sea water may also contain foraminifera.
Firstly, to provide initial confirmation of the utility of the technique, Lilley et a/, 
(in press) had to demonstrate that control samples obtained from the beach, from 
chenier samples on the western part of the 'Island' and from the material 
excavated at White Patch contained foraminifera, while the sample obtained 
from the midden at The Granites did not. Secondly, assuming confirmation of
the effectiveness of the technique in these relatively unambiguous cases, the 
status of A 7 as a midden would be tested by determining whether or not it 
contained foraminifera (Lilley et al. in press).
Laboratory analysis and results
Laboratory analysis of the deposits was undertaken by Deborah Brian (Aboriginal 
and Torres Strait Islander Studies Unit, the University of Queensland) on advice 
from John Jell, Associate Professor of Earth Sciences at the University of 
Queensland and one of Australia's foremost authorities on foraminifera.
As anticipated, the sediment from the control samples and White Patch revealed 
abundant foraminiferal content, while that from the upper, definitely cultural 
unit of The Granites contained none. These results were taken 'as preliminary 
confirmation of the validity of foraminiferal analysis as a test for the human 
origins of shell deposits in the study area' (Lilley et al. in press). The sediment 
analysed from A 7 (extracted from XU5) also had no observable foraminiferal 
content. On the basis of this finding, coupled with results from the other 
samples, the presence of a suspected shell artefact (Culbert 1996) and the 
apparently size-selected Anadara in the excavation, A 7 was concluded to be a 
midden (Lilley et al. in press).
Radiocarbon Dates
Dates which have been obtained from the excavated deposits at Rodds Peninsula 
suggest Aboriginal occupation in this region before 3000 BP (Lilley et al. 1996)
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(Table 2). All dated samples consisted of marine shell, mostly of Anadara 
trapezia, except for The Granites XU 11C (Wk-3940), which was a mixture of 
shell species. It should be noted that this sample dates the surface of a buried 
chenier ridge and The Granites XU11M (Wk-3941) dates suspected midden 
material lying directly on top of the chenier. The shells were separated on the 
basis of colour staining and the colour and texture of the matrix adhering to the 
specimens of shell (Lilley et al. 1996:39). Like the shell from the White Patch 
chenier, The Granites chenier was characterised by pinkish-tinged shell material 
and clean yellow sand, whereas sediment from the midden was not reddish and 
had a fine, dark organic sediment adhering to it (Lilley et a/, in press).
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Table 2. Radiocarbon age determinations for samples from A 7, White Patch and The Granites 
(after Lilley et a/. 1996:39).
Site XU Depth Lab.No. Sample 14C Agea Calibrated Ageb
A7 4 19cm Wk-5602 Shell 2880± 50 2759(2692)2450
A7 6 25cm Wk-3937 Shell 2930± 60 2826(2718)2494
A7 9 35cm Wk-3938 Shell 2720_+60 2681(2370)2283
The Granites 11M 50cm Wk-3941 Shell 2680 ±60 2598(2339)2188
The Granites 11C 50cm Wk-3940 Shell 3260± 70 3304(3075)2856
White Patch 4 15cm Wk-3942 Shell 2440±80 2307(2071)1861
White Patch 10 45cm Wk-3943 Shell 2570±60 2358(2273)2057
Conventional 14C determination (uncorrected for marine reservoir effect).
Conventional radiocarbon ages were calibrated using the CALIB (Version 3.03c) 
computer program (Stuiver and Reimer 1993). Dates on shell samples were calibrated 
using the marine calibration model with a a R correction value o f-5 ± 35 (Stuiver and 
Braziunas 1993). The calibrated ages reported span the 2 sigma calibrated age range.
60
The two White Patch determinations (Wk-3942 and Wk-3943) date chenier 
formation seaward of The Granites, suggesting that it was occurring while the 
lower-most midden on the Mainland was being deposited. A7 determinations 
were derived from three samples. One of these dated shell from the very top of 
the deposit (Wk-5602), and the other determinations (Wk-3937 and Wk-3938) 
were derived from two samples midway down the stratigraphic profile of the pit, 
10cm apart vertically. These dates indicate formation between 2400 and 2800 
BP. Thus the radiocarbon dates suggest an overlapping in the formation of 
cultural and natural shell deposit in the study area. This interfingering of 
chronology adds further ambiguity to the status of A7.
Implications of Preliminary Conclusions and an Overt Hypothesis
Based on the preliminary conclusions by Lilley et al. (1996, in press) on the 
origins of the deposits, I have formulated an hypothesis for the analysis of A7. 
Using the criteria of species distribution and intra-specific size selection, 
analytical results obtained from The Granites are expected to be similar to those 
obtained from A7, and I therefore predict A7 w ill be a midden deposit. If this is 
correct, The Granites and A7 should both contain a similar, restricted range of 
molluscan species, which consist of shells belonging to the same, generally 
larger, size classes. These deposits may also contain cultural materials such as 
charcoal, bone and stone artefacts. The analysis of White Patch, on the other 
hand, w ill reveal results dissimilar to those obtained from The Granites and A7.
I predict that the analysis of White Patch w ill contain a wide range of species,
with shells of all sizes and stages of growth. This deposit may also contain 
natural materials such as non-artefactual stone and coral, with an absence of 
charcoal and artefactual stone.
In the next two chapters I outline the testing of these hypotheses. In Chapter 
Five I detail the methodological considerations, while in Chapter Six I present 
the results of analysis.
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CHAPTER FIVE
M ETHODOLOGY AND METHODS
Introduction
I begin this chapter with a discussion and review of the methods used for the 
measurement of abundance of molluscs in archaeology. These include the minimum 
numbers of individuals (MNI), number of identified specimens (NISP) and shell weight 
per taxon. Finally I outline the methods used in this study.
As discussed in Chapter Two, Australian archaeologists have used a considerable 
number of criteria to distiguish shell midden deposits from naturally accumulated shell 
formations. Only two of these criteria, however, generally produce unequivocal 
results. These are species diversity and intra-specific size selection. These criteria 
specify that shell middens w ill contain a restricted range of species, predominantly of 
larger sizes, whilst natural accumulations such as cheniers w ill contain a large number 
of species, comprising a larger proportion of small shells. Results obtained from 
anlaysis of The Granites w ill be treated as a midden control, while results obtained from 
analysis of White Patch w ill be applied as the chenier control. The equivocal and 
questioned status of the third deposit, A7, w ill be compared to the two controls.
Methodology: Reviews and Implications
Measurement of the relative abundance or proportions of different taxa in a shell 
bearing site is usually achieved by one or more of the following methods; NISP per 
taxon, weight per taxon or the calculation of MNI per taxon (Mowat 1995:76). The
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MNI method was introduced to archaeological literature by White in 1953, conducted
by separating 'the most abundant element of the species found ... into right and left
components and use the greater number as the unit of calculation7 (White 1953 in
Mowat 1995:76). Using the identifed specimen as the basic counting unit, the NISP for
any given taxon is the total number of fragments identified. Grayson (1984:17) explains
that the weight per taxon is simply the weight of all specimens identified as belonging
to that taxon. Mowat (1995:77) makes some important assertions regarding the
application of these techniques for analysis:
Each of these methods has its supporters, and when choosing a 
method to use for any particular study, it is important to be clear 
about the reasons for selecting one method rather than another.
The strengths and weaknesses of each method much be assessed 
and the method most appropriate chosen according to the type of 
assemblage being examined and the aims of the study.
Number of Identified Specimens (NISP)
The NISP method for the calculation of abundances was commonly used by Australian
researchers prior to the 1950s and the introduction of MNI (Mowat 1995:77). The
correct calculation of NISP per taxon is dependant on the researcher's ability to identify
all fragments. As Mowat (1995:77-78) explains,
some mollusc species will be recognisable by their sculpture 
even for tiny fragments. NISP will over-estimate the abundance 
of individuals belonging to this species as opposed to other 
species which are mostly unrecognisable when fragmented.
The identification of every shell fragment, particularly very tiny fragments, is also very
time consuming and difficult to do accurately. Mowat (1995:81) concludes that for
mollusc analysis the use of MNI is far more cost effective than NISP in terms of time
and accuracy.
Weight
Mowat (1995:81) remarks that most Australian researchers prefer the weight method of 
calculating proportions of different taxa (e.g. Bailey 1975, Baker 1981, Beaton 1985).
As noted (Mowat 1995:81), however, where shellfish species vary considerably in size, 
the abundance of small-sized taxa may be underestimated by measurement of weight. 
Bailey (1993:5) also mentions that an objection to the weight method of analysis is that 
archaeological shells are often lighter than their modern counterparts and can be 
expected to give an underestimate. The second criteron of mollusc analysis in this 
thesis, the size selection within species, requires the sizing of individual shells. 
Subsequently, both the weight method and NISP calculations per taxa, would produce 
inadequate data for this criteria.
Minimum Number of Individuals (MNI)
The calculation of MNI for shell middens is also popular among Australian 
archaeologists (McNiven 1994, Meehan 1982, Mowat 1995). Coleman (1966 in 
Bowdler 1983:140), however, objects to this method, claiming that minimum number 
counts disguise the significant differences of size of species and of individuals. As 
shellfish often vary considerably in size within species, it is considered useful to 
provide measurements of some sort (Bowdler 1983:140). I suggest that application of 
size class analysis within each species, the second criteron of analysis in this thesis, w ill 
serve to remedy this proposed disguising of the size of individuals within species. This 
size class technique has recently been applied to mollusc anlaysis by Canadian 
archaeologist Robert Muckle (1994).
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Calculation of MNI also helps to control bias caused by fragmentation, a common 
cause for rejection of the NISP method (Mowat 1995:83). It is explained that if shells 
are highly fragmented, then one individual could be spread throughout the entire 
deposit. This incidence is regulated in the calculation of MNI, 'as only the diagnostic 
parts of each individual are counted, and there is usually only one diagnostic part used 
for each species' (Mowat 1995:83). Bowdler (1983:140) further explains the benefits of 
MNI,
the shell component only needs to be sorted into species on 
the basis of easily recognisable parts of the shell which are 
potentially useful for the minimum number estimates. Parts of 
the shell which are not unique to the individual are ignored, 
that is, small fragments which might be recognisable but are of 
no use for estimating the minimum numbers. The saving of 
time to the researcher should be obvious.
For the reasons of time efficiency, accuracy in identification and requirements of the 
selected criteria, the use of MNI is justified in the context of the investigations in this 
thesis.
Outline of Methods
Sampling
A total of 37 excavation units (XUs) resulted from the excavation of the three Rodds 
Peninsula localities. Only 19 were examined in detail for this thesis. The two elements 
influencing sampling strategies in the analysis of these XUs were time and the nature of 
the deposits themselves. Some excavation units were not analysed as they contained 
only soil, and were devoid of any shell remains. Excavation units were also selected so 
as to provide a sample representative of all stratigraphic units in each site.
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The Granites - the unequivocal shell midden deposit - consisted 13 excavation units, 
four of which were investigated for this study. Excavation Units 1 - 3 were selected for 
analysis as they make up the bulk of the midden deposit. XUs 4-10 are largely sterile, 
and were not analysed. Excavation Unit 11 was selected for analysis as a contrast to 
XUs 1 - 3. Excavators of this site believe XU 11 to be mixed deposit, containing natural 
and cultural shell remains (see Chapter Four).
The entire coarse residue (6mm) for each of these units was sorted. The amounts of fine 
residue sorted for each unit, however, varied. The entire fine residue from XU1 was 
sorted prior to the investigations undertaken for my thesis and therefore a 100% sample 
is included. In XUs two and 11,1 analysed a 10Og sample of fine residue. The entire 
fine residue of Excavation Unit 3 was sorted, consisting of only 97.2g.
There were 10 XUs removed from the test pit at White Patch - the deposit concluded to 
be chenier. Owing to the large volume of shell excavated, the sample of material 
sorted from this pit included the entire coarse (6mm) sieve residues of excavation units 
one, five and eight. These XUs were selected as they represented three different 
depositional units observed during excavation (see Figure 9 ). As there was over two 
kilograms of fine sieve residue from each unit, sorting of a 100% sample was not 
feasible or logical with regard to time and necessity. Consequently a random sample of 
100g of fine sieve residue was chosen for analysis in each of the three selected XUs.
The excavation at A7 consisted of 14 XUs. No material was retained by the field crew 
from excavation units one and two, as these units contained only sand. The remaining
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12 units were all analysed. All coarse sieve residues were sorted. All fine sieve 
residues were analysed with the exception of residues in excess of 100g, where only a 
random 100g sample was analysed.
Laboratory methods
Two main categories of materials were identified in the assemblages: 'Molluscan' and 
'Non-molluscan'. For the analysis of materials belonging to each assemblage separate 
data-recording forms were developed (see Appendix 1). Data recorded for 'Molluscan' 
remains included the site, Excavation Unit, coarse/fine sieve residue, shellfish taxon or 
species, part, valve, size class, number, weight, MNI and notes. 'Non-molluscan' 
remains comprised all non-shellfish material. Data recorded for these.materials 
included the site, Excavation Unit, coarse/fine sieve residue, type of material, 
description, average size, weight, notes and a 'cultural?' section, answered either 'Y' for 
yes, 'N ' for no or with a '?' for unsure.
Analysis of 'Molluscan' remains
For all sampled excavation units from each site, all molluscs were identified and 
analysed according to species. Gastropods were identified using either the posterior or 
'top' of shells, or by the columella, which is 'the central axis forming the inner lip of the 
mouth opening at the anteior end of the shell' (Bowdler 1983:141) (see Figure 13). 
Bivalves were identified 'by pieces with the umob or hing intact' (Bowdler 1983:141) 
(see Figure 11). The shell remains in each sample were identified and analysed
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according to several devised categories, defined in Table 3. The diagnostic features of 
molluscs often used by archaeologists for the calculation of relative abundances or 
proportions are used in this thesis.
The total MNI calculations of bivalves, including mussels, was calculated by counting 
the highest frequency of right or left umbos or valves (Bowdler 1983:141). Bivalve 
categories defined in Table 3 are after Bailey (1993) and McNiven (1996). MNI 
calculations for oysters and similar type species were conducted in similar nature to 
bivalve MNI calculation, by counting the highest frequency of bases and lids. MNI 
calculations for large gastropods was conducted using the aperture as the diagnostic 
element, whilst for small gastropods the opercular opening signified an individual. 
Those parts of shells classified as fragments were bagged and weighed separately 
according to species (if identifiable), XU and site.
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Table 3. Categories of shell remains devised for the analysis of molluscan remains.
Defintion Plate
number
BIVALVES 4
Whole valve A valve completely (100%) intact displaying the entire valve and 
umbo
Broken valve Any valve which is not completely intact but displays > 50% of 
the umbo
Fragment Any part of the valve which displays < 50% of the umbo
OYSTERS and like 
species
5
Whole shell A base or lid completely (100%) intact displaying the hinge
Broken shell A base or lid which is not completely intact but displays > 50% of 
the hinge
Fragment Any part of the valve which displays < 50% of the hinge
LARGE
GASTROPODS*
6
Whole shell Any shell which is completely (100%) intact and displays the 
aperture
Broken shell Any part of the shell which displays an aperture >50% complete
Fragment Any part of the shell which displays <50% of the aperture
SMALL
GASTROPODS**
7 ,8
Whole shell Any shell which is completely intact (100%) and/or displays 100% 
of the opercular opening and anterior margin
Broken shell Any part of the shell which displays an opercular opening and 
anterior margin > 50% complete
Fragment Any part of the shell which displays an opercular opening and 
anterior margin <50% complete
^Includes the whelks ( e.g. Pyrazus ebeninus, Cerithidae sp. etc., and also Nassirius sp.)
* includes the small species such as Nerites and cap-shaped gastropods (e.g. Austrocochlea sp., Thalotia 
sp.).
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Plate 4. Categories for bivalves (Anadara trapezia).
Plate 5. Categories for oyster (Saccostrea commercialis).
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Plate 6. Categories for large gastropods (Pyrazus ebeninus).
Plate 7. Categories for small gastropods (Nerita squammlata).
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Plate 8. Categories for small gastropods (Thalotia sp.).
Methods of size class analysis
For each site and for each excavation unit, the size classing of individuals was 
conducted for all species. This was carried out using only whole shells (see Table 3). 
Consequently, the MNI counts of species for size classes was calculated using only 
these shells. For different species I conducted size class analysis using specific 
variables of measurement, listed below in Table 4. These were selected so as to obtain 
the maximum size of each individual within each species.
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Table 4. The diagnostic elements, measured features for size classing and the definition of measured 
feautures for specific molluscan species.
TAXON DIAGN O STIC
ELEMENT
MEASURED
FEATURE
DEFINITIO N OF 
MEASURED FEATURE
FIGURE
NUMBER
Bivalves umbo length distance between 
anterior and posterior
11
Ostreidae (i.e. oysters) hinge length distance between the 
hinge and anterior 
section of the shell
12
Large gastropods (i.e. 
whelk species - 
Pyrazeus ebenius, 
Terebraba sp., other 
species - Nassirius sp.)
aperture height distance between 
anterior and posterior
13
Small gastropods (i.e. 
Thalotia sp., Neritus 
sp.)
opercular opening width anterior margin or base 
of shell
14,15
Seven categories of size classes were devised: 0-1 Omm, 11-20mm, 21-30mm, 31- 
40mm, 41-50mm, 51-60mm and >60mm. These categories were measured using a 
colour coded size chart drawn onto 1 mm grid graph paper (Figure 16). Size classing of 
bivalves was conducted by placing the valve onto the size chart making sure either the 
posterior (right valves) or anterior (left valves) was placed directly into the top left
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Length
Figure 11. Bivalve terminology (after Mowat 1995:9)
Length
Figure 12. Oyster terminology (after Mowat 1995:32)
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Posterior
Figure 13. Large gastropod terminology (after Mowat 1995:9)
Width
(Anterior margin)
Figure 14. Small gastropod terminology 
(i.e. Thalotia sp.)
Opercular
opening
Figure 15. Small gastropod terminology 
(i.e. Neritus sp.)
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comer of the chart, where the smallest size class (0-10mm) was drawn. The valve was 
recorded as belonging to the size class in which either the anterior end (right valve) or 
the posterior end (left valve) was located. For large gastropods, size classing was 
conducted by placing the posterior or apex of the shell within the top left corner of the 
chart, categorising it according to the size class in which its anterior was located. For 
small gastropod species, size class analysis was conducted by placing the base of the 
shell within the corner of the size chart, and recording the appropriate size class for the 
width of its anterior margin.
1 2 3 4 5 6 7
1. 0-10mm
2. 11-20mm
3. 21-30mm
4. 31-40mm
5. 41-50mm
6. 51-60mm
7. >60mm
Figure 16. Diagramatic scale used for size class analysis of whole shell remains.
Analysis o f 'Non-molluscan' remains
'Non-molluscan' remains comprised all non-shellfish remains. This material included 
fish bone, crab, sea urchin, barnacles, artefactual stone, natural stone, charcoal, flora, 
coral, pumice and ochre. The criteria of analysis used in this thesis does not require
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any specific data relating to these materials. Consequently these elements were bagged 
and weighed separately for each excavation unit and set aside.
Summary
Two diagnostic criteron are used in this thesis to investigate the nature of the Rodds 
Peninsula excavations and particularly, to determine the status of A 7. These are species 
diversity and intra-specific size selection. It is posited that the investigation of these 
two criteria, by using certain analytical methods, will aid in distinguishing cultural and 
natural shell formations. The following chapter provides the results and interpretations 
generated from the assessment of these criteria.
CHAPTER SIX
RESULTS AND INTERPRETATIONS
Introduction
This chapter presents the results of analyses of excavated material from the three Rodds 
Peninsula deposits. Analysis focuses on shellfish remains from The Granites, White 
Patch and A 7, employing the criteria of species diversity and intra-specific size 
selection. Analysis is conducted by calculating data from each locality as a whole, as 
well as from each excavation unit of each site. Results obtained from the analysis of 
each deposit are interpreted individually as well as comparatively. Applications of this 
method illustrate that the preliminary conclusions for White Patch and The Granites are 
accurate, but for A 7, its predicted status as a shell midden is problematic.
Results of Species Diversity
The criteria of species diversity refers to the number of species of shellfish contained in 
each analysed excavation unit of each site (Table 5) (see also Appendix 2).
Table 5. Species diversity in each analysed XU in The Granites, White Patch and A7.
1 2 3 4 5 6 7 8 9 10 11 12 13 14
TheGranites 9 9 5 NA NA NA NA NA NA NA 17 NA NA -
White Patch 53 NA NA NA 62 NA NA 72 NA NA - - - -
A 7 NA NA 10 30 30 50 52 45 45 31 46 36 48 46
NA : not analysed - : XU does not exist
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The Granites
In three of the excavation units analysed (XUs 1-3), the deposit referred to as The 
Granites contained a relatively small number of species. This is typical of most shell 
middens (see Chapter Two). Most of the species identified in these units are 
commonly found in shell middens, such as cockle (Anadara trapezia), oyster 
(Saccostrea commercialis), hairy mussel (Trichomya hirsuta) and whelk (Pyrazus 
ebeninus). These species occur in mud and estaurine habitats (Coleman 1992).
XU11 of The Granites, however, contained a much broader species diversity. In 
addition to the four species mentioned above, this unit contained species such as the 
the small bivalves Garfrarium australe and Corbula sp. (littoral muddy sand) (Lamprell 
and Whitehead 1992) and a large number of gastropods including Caltholotia 
aurruensis and Neritus sp. (inshore rocks and mangrove swamps) (Coleman 1992, 
Dance 1992). This lower excavation unit in The Granites was interpreted by Lilley et 
al. (1996:39) as a thin layer of midden overlying chenier deposit. In comparison to the 
small number of species identified in the upper units, the presence of a greater number 
of species in XU 11 suggests that some intermixing of natural and cultural deposits may 
indeed have occurred.
White Patch
The number of species identified in White Patch, the deposit concluded unequivocally 
to be chenier, numbered over 50 in each excavation unit analysed, comprising a large 
assortment of bivalves and gastropods from a range of habitats including littoral sand, 
rocky intertidal shores, mud flats, mangrove swamps and intertidal sand flats (Coleman
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1992, Dance 1992, Lamprell and Whitehead 1992). The presence of extensive species 
diversity in White Patch, a feature which is uncommon to the shell midden at The 
Granites, provides confirmation that this deposit is a natural chenier formation.
A7
A7, the ambiguous deposit, revealed some interesting results. Only one excavation 
unit (XU3) contained a species diversity which is typical of cultural deposits, as 
exemplified in this case by the upper units of The Granites. This unit contained only 10 
species including Anadara trapezia, Saccostrea commercialis and Trichomya hirsuta. 
Each of the remaining units, however, demonstrated much greater species diversity 
(between 30 and 52 species), more typical of natural deposits such as White Patch. The 
species identified comprise a wide range of bivalves and gastropods from a range of 
habitats including rocky shores, shell debris and mangroves, though mostly from littoral 
sand. However, there is notable variation in the species diversity of A 7, and overall, 
fewer species were identified in this deposit in comparison to the large numbers 
identified in White Patch. The results of species diversity clearly depict the intriguing 
nature of A7 (see more detailed analysis and discussion below).
Results of Intra-specific Size Selection
The second criteron of analysis for excavated shell material is concerned with the size 
selection of species contained within the deposits. For each analysed excavation unit 
of each site, all whole valves and shells were size classed. Categories of measurement
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included 0-10mm, 11-20mm, 21-30mm, 31-40mm, 41-50mm, 51-60mm and > 60mm. 
Figures 17 and 18 illustrate the proportions of M N I belonging to each size class for each 
site (see also Appendix 3).
7 0 ---
□  0- 0
ta 11 -20
021 -30
□  31 -40
■  41 -50
□  51 -00
n >60
Figure 17. Total percentage M N I for size classes in A 7, White Patch and The Granites.
Figure 18. Total M N I for size classes in A 7, White Patch and The Granites.
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The Granites: Size classes
The Granites, the excavation which demonstrated a restricted species diversity, 
comprises mostly shells measuring between 31-40mm (57.3%). Shells measuring 41- 
50mm comprise the second largest proportion of molluscan remains. The smallest 
category of material belongs to the largest size class of >60mm, but the size classes 0- 
10mm and 21-30mm comprise less than 10% of the deposit, whilst material belonging 
to 11-20mm constitute less than 15%. Overall, the majority of size classed shell 
excavated from The Granites are large, measuring greater than 31 mm (Figures 17 and 
18). It is shells of this general size which the majority of Australian midden researchers 
classify as 'edible', or elsewhere defined as 'medium to large adults' (Bonhomme and 
Buzer (1994:51) (see Chapter Two).
White Patch: Size classes
As illustrated in Figures 17 and 18, analysis of size selection in White Patch revealed 
results diametrically opposed to those demonstrated by analysis of The Granites. In 
White Patch, over 60% of shell was size classed 11-20mm. The second largest 
proportion of shell measures to the smallest size class, 0-10mm. The remaining size 
classes (21-30mm, 31-40mm, 41-50mm, 51-60mm and >60mm) together constitute 
less than 10% of the shell remains in White Patch. Thus, in this deposit, over 90% of 
individuals are small, measuring less than 20mm in length.
A 7: Size classes
The size class analysis of individuals from A7 produced ambiguous results. As Figures 
17 and 18 show, although the most common size class (26.52%) is the smallest class of
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0-10mm, there is little variation between the four smallest classes, with 11-20mm, 21- 
30mm and 31-40mm occuring in similar proportions to the 0-10mm size class (22.67%, 
21.15% and 20.81% respectively). The remaining size classes (41-50mm, 51-60mm 
and >60mm) each constitute less than 10% of individuals in the A 7 excavation. Thus 
based on the results of intra-specific size selection, A7 appears to be more similar to 
White Patch than to The Granites, in that it contains a majority of small, perhaps 
juvenile shells. As mentioned above, however, the proportions at which shells 
measuring 11-20mm, 21-30mm and 31-40mm occur in A7 are almost equal 
to the proportion of shells 0-10mm. This feature of equal proportions is not apparent in 
White Patch or The Granites.
Some interpretations
Clearly, the largest proportion of individuals in White Patch (66.15%) belongs to the 
11-20mm size class, with the majority of shells (90%) being small. In The Granites, the 
largest proportion of individuals belongs to the large size class of 31-40mm, with the 
bulk of the sample being large shells (>30m m in length). As noted above, distinct 
differences in proportions for size classes like those evident in White Patch and The 
Granites are not demonstrated by the results of intra-specific size selection for A7 
(Figure 17). A similar pattern is reflected in the raw MNI data (Figure 18). This result 
warrants an investigation of the MNI for size classes in each analysed excavation unit
for each site.
The Granites: An individual analysis
Figure 19 illustrates the size class selection of individuals in XUs 1-3 and XU 11 of The 
Granites (see also Appendix 4). In XUs 1-3, the size classes 31-40mm and 41-50mm 
contain the highest number of individuals. In XUs 2 and 3 the size class 31-40mm 
contains significantly more individuals than does the size class 41-50mm. XU 11, on the 
other hand, illustrates a considerable difference in size selection in comparison to the 
top units. In this lower unit, the size class of 11-20mm contains the most individuals. 
The smallest size class, 0-10mm, constitutes the second most
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dominant measurement of individuals in X U 11. The remaining, larger size classes (21- 
30mm, 31 -40mm, 41-50mm, 51-60mm and >60mm), each contain less than ten 
individuals. A  broader species diversity in XU 11 of The Granites was indicated earlier, 
and interpreted as confirmation that this unit contains both cultural and natural shell 
deposits. Evidence of a more varied intra-specific size selection in this XU provides 
further support for this interpretation.
White Patch: An individual anlaysis
In White Patch, each sampled excavation unit is dominated by individuals belonging to 
the smaller size classes of 0-1 Omm and 11-20mm (Figure 20) (see also Appendix 4).
The remaining size classes constitute almost negible numbers in comparison to the 
substantial quantities of individuals contained within the two smallest size classes. This 
size selection of individuals corresponds neatly with the total M N I within size classes 
for White Patch, illustrated in Figures 17 and 18. Based on these results, the
Figure 20. MNI for size classes in each analysed XU of White Patch.
preliminary conclusion which stated White Patch as unequivocal chenier deposit 
(Lilley et al. in press), is confirmed, as cheniers mostly contain fine shelly facies and 
small shell debris (Chappell and Grindrod 1984).
Some comparisons can be drawn between the results from White Patch and those 
obtained from XU 11 in The Granites. Shells from both these locations are 
predominantly small. Unlike White Patch, however, in XU 11 of The Granites, the size 
class 31-40mm constitutes a fair proportion of individuals in comparison to numbers
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within 0-10mm and 11-20mm size classes. These results suggest that X U 11 contains a 
mixture of smaller chenier shells and larger midden shells.
A7: An individual analysis
Illustrated in Figure 21, the intra-specific size selection within each analysed excavation 
unit of A 7 produced some intriguing results (see also Appendix 4). From XUs 3 -7,  the 
deposit predominantly comprises large individuals measuring between 31 -40mm. The
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Figure 21. MNI for size classes in each analysed XU of A7.
trend for this size class also demonstrates an increase in M N I with depth. As the MN I 
belonging to this larger size class increases, however, the M N I within the smaller size 
classes 0-10mm, 11-20mm and 21-30mm also show an increase with depth. In X U 7 
M N I for these size classes are almost equal to the M N I in the 31-40mm size class. XU8 
marks a sharp decrease in the M N I for 31-40mm, overtaken considerably by the M N I 
for the smallest size class 0-10mm. The remaining excavation units in A 7, except for 
XU 12, are dominated by individuals belonging to 0-10mm and 11-20mm size classes.
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In XU12 the greatest MNI measure between 21-30mm and 31-40mm. Some interesting 
interpretations of these results can be made with respect to the nature of A 7.
First, the top half of the excavation (XUs 3-7) is dominated by larger individuals 
measuring 31-40mm. Intra-specific size selection in XUs 1-3 of the Granites, also 
illustrates this feature. Unlike these units of The Granites, however, the top of the A7 
excavation demonstrates a gradual increase with depth of MNI less than 30mm in size.
Second, in XU7 the smallest size classes, particularly 0-10mm and 11-20mm, occur in 
almost equal numbers to that in the 31-40mm size class. XU8, however, indicates a 
distinct changeover. This unit is clearly dominated by individuals measuring 0-10mm.
Third, apart from XU 12, the remaining XUs of the A7 excavation are dominated by 
shells measuring 0-10mm and 11-20mm. Thus the bottom half of the excavation 
appears to be similar in shell sizes to material found in White Patch. In contrast, 
however, XU 12 is dominated by shells of the larger size classes, 21-30mm and 31- 
40mm.
I now offer some interpretations regarding the nature of A 7, using the results of size 
selection in conjuction with the results of species diversity in each excavation unit of
A7.
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A7: A Closer Look
XU3 of A 7 contains only 10 species and consists of a total MNI count similar to the 
small proportions calculated in The Granites (see Appendix 4). XU3 is also dominated 
by shells measuring 21-30mm and 31-40mm, as are XUs 1-3 in The Granites. Thus, I 
interprete this excavation unit of shell deposit in A7 as midden. For XUs 4-7 in A 7, 
however, I conclude differently. Each of these excavation units contains a broad 
species diversity, numbering between 30 and 52 species. XU4 contains 30 species, 20 
more than were identified in XU3. These lower units, though including considerable 
MNI measuring 31-40mm, demonstrate an increasing number of individuals belonging 
to the size classes 0-10mm, 11-20mm and 21-30mm. These units (XUs 4-7) I interprete 
as mixed deposit, containing midden and chenier material. XU7 contains 52 species, 
the largest number of species identified per XU in A7. This excavation unit also 
comprises of almost equal MNI in the size classes 0-10mm, 11-20mm, 21-30mm and 
31-40mm. I conclude that XU7 in A7 is also mixed deposit, but unlike XUs 4-7, 
consists mostly of chenier deposit.
XU8 I interpret as chenier deposit only, consisting of 45 species and the majority of 
individuals measuring 0-10mm and 11-20mm. This large species diversity and 
restricted intra-specific size selection is clearly illustrated in White Patch, the confirmed 
chenier deposit. I also conclude the remaining excavation units of A7 are a natural 
chenier formation. Although XU12 contains a large number of individuals measuring 
21-30mm and 31-40mm, at this stage I include XU12 with the surrounding chenier 
deposit. Clearly, however, this interpretation is not entirely satisfactory, and I now turn
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to an analysis of dominant species occurrence to further clarify the nature of basal XUs 
in A7.
Anadara trapezia and Saccostrea commercialis: Proportions and Size Selection
I propose that an analysis of the proportions in which the species Anadara trapezia 
(mud whelk) and Saccostrea commercialis (oyster) occur in each of the excavations, 
w ill provide results to aid in confirming the nature of the deposits. I suggest several 
reasons for this. Firstly, these species are identified as among the most common species 
in each of the three excavations. The pie graphs in Appendix 5 illustrate the 
proportions of Anadara trapezia and Saccostrea commercialis in each site (see also 
Appendix 6). Secondly, as mentioned in Chapter Two, the proportions at which species 
occur in a deposit are highly significant and may reveal critical diagnostic information. 
Finally, the species Anadara is often associated with chenier building and may 
constitute a considerable proportion of these natural formations (Chappell and Grindrod 
1984:222, Sullivan and O'Connor 1994:779). A comparative analysis of the 
proportions and size selection of both species in White Patch (natural) and The Granites 
(cultural), may provide results which further aid in the interpretation of A7.
The Granites
In XUs 1-3 Anadara trapezia forms over 85% of the total MNI (Figure 22). Oyster on 
the other hand, constitutes a very small percentage in each unit (<5%) (see also 
Appendix 6). In XU11, Anadara also forms the largest proportion of the total MNI, 
although it constitutes much less of the deposit (36.8%). Comparatively, the proportion 
of oyster in this unit has increased substantially, comprising 14.2%. Thus the top of
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Granites excavation, the unequivocal shell midden deposit, comprises mostly Anadara 
trapezia with small quantities of oyster also present. XU 11 of The Granites,
□  A  n a d a ra
□  O y s t e r  I
Figure 22. Total proportions of Anadara trapezia and Saccostrea commercialis in each analysed XU of 
The Granites.
however, interpreted as consisting of both shell midden and chenier deposit, illustrates 
a proportional decrease in Anadara trapezia with an increase in Saccostrea 
commercialis (Figure 22).
White Patch
In White Patch, as Figure 23 illustrates, Saccostrea commercialis clearly occurs in 
greater proportions in comparison with Andara trapezia. These proportions are 
evidenced for each analysed excavation unit. In this excavation, however, Calthaolotia 
aurruensis and Thalotia sp. formed the two dominant species (see Appendix 5). 
Ftowever, as these two species constitute negible quantities in both The Granites and 
A 7 (see Appendix 6) they will not be considered in this analysis.
91
Figure 23. Total proportion of Anadara trapezia and Saccostrea commercialis in each analysed XU 
White Patch.
A7
Illustrated by Figure 24, in each excavation unit of A7, Anadara occurs in larger 
proportions than oyster. These results are similar to those recorded for The Granites 
(Figure 22). The overall trend for the proportions of Anadara in A 7, however, illustrates 
a decrease in quantity with depth. Conversely, the general trend illustrated by oyster 
proportions, shows little change with depth, except in the basal XUs (13 and 14). These 
changing proportions are also demonstrated in The Granites. Thus, my 
preliminary conclusions regarding the status of A7 are substantiated. XU3, containing 
the greatest proportion of Anadara out of all 12 excavation units analysed, also appears 
on these new grounds to be shell midden. XUs 3-8, which form the most recent part of 
the excavation, illustrate decreasing quantities of Anadara with depth, a feature similar 
to XU 11 in The Granites, which is interpreted to be mixed midden and chenier deposit. 
As indicated previously, this data also highlights a distinct change occuring at XU8. 
Analysis of the bottom half of A 7 shows excavation units with smaller proportions
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E x c a v a t i o n  U n it  ( XU )
Figure 24. Total proportions of Anadara trapezia and Saccostrea commercialis in each analysed XU of 
A7.
of Anadara, whilst the proportions of oyster are slightly increased and occur in greater 
quantities in comparison to the top units.
Figure 25 illustrates the total proportions of the two species in XUs 3-7 and XUs 8-14. 
The proportion of Anadara in the lower half of the deposit is half the proportion present 
in the most recent units. However, the proportion of Anadara in the lower half of the 
excavation is clearly not simpley replacing the oyster. This may be due to the higher 
proportions of small bivalves such as Pitar inconstans and Garfrarium australe, in the 
lower excavation units (Appendix 6). These results demonstrate obvious differences in 
the nature of shell content in the upper and lower half of the A 7 excavation.
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Figure 25. Total proportions of Anadara trapezia and Saccostrea commercialis in XUs 3-7 and 8-14 of 
A 7.
Thus, my earlier interpretation of the lower units in A 7 as chenier material, is 
substantiated. XU 12, however, illustrates a considerable increase in the quantity of 
Anadara, similar to the proportions displayed by the upper units. Thus the earlier 
suspicion that XU12 may also represent a layer of mixed deposit is substantiated. I now 
turn to the size class analysis of Anadara trapezia for further clarification of the above 
interpretations.
The Specifics of Anadara: Size Class Analysis
As this 'edible' species was among the dominant species in each analysed excavation 
unit of each site, size class analysis should reveal results similar to those illustrated by 
the total M N I size class distributions for each site. That is, White Patch should contain 
mostly small individuals, The Granites mostly larger individuals, whilst A 7 should 
illustrate a decrease in the quantity of larger individuals with depth, with a proportional 
increase in the quantity of smaller individuals (see Appendix 7).
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The Granites
Figure 26 illustrates the M N I size class analysis of Anadara in XUs 1-3 and 11 of The 
Granites. The graph shows clearly that most individuals in XUs 1-3 are relatively large, 
measuring between 31-40mm and 41-50mm. These results coincide directly with the 
total M N I for size classes in The Granites, illustrated in Figure 19. In XU 11, which 
contains shell midden and chenier material, the largest quantities of Anadara also 
measure to these larger size classes. Interestingly, the total M N I of the size classes 31- 
40mm and 41-50mm in The Granites, consists only of Andara trapezia (Figure 19)
□ 0-1 o  
■  1 1 -2 0
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□  3 1 -4 0
■  4 1 -5 0
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Figure 26. M N I for size classes of Anadara trapezia in each analysed XU of The Granites.
(see also Appendices 3 and 4). It appears that most individuals within the smaller size 
classes (0-10mm, 11-20mm and 21-30mm) were species other than Anadara. These 
results further confirm that X U 11 represents shell midden, containing large food 
species, mixed with smaller individuals of natural origin.
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White Patch
Figure 27 illustrates that the greatest number of Anadara individuals in White Patch are 
of the size class 11-20mm. Illustrated in Figures 17 and 18, this size class also 
contained the greatest number of total MNI for each excavation unit analysed.
□  0-1 o 
■  11-20
□ 21-30
□ 31-40
■ 41-50
□ 51-60
■ > 60
Figure 27. MNI for size classes of Anadara trapezia in each analysed XU in White Patch.
A 7
The size class analysis of Anadara trapezia within A 7 is illustrated in Figure 28. It 
demonstrates that in the first half of the excavation (XUs 3-7), the 31-40mm is the most 
common size class for this species. A trend indicating an increase over time in 
individuals of 21-30mm is also evidenced by these units. In XU8 the MNI of Anadara 
in the size classes 0-10mm, 11-20mm, 21-30mm and 31 -40mm show relatively equal 
quantities. Hence, again XU8 is indicative of a change, representing a transition to X U 7 
where the larger individuals dominate. By XU9, however, the individuals measuring 0- 
10mm and 11-20mm clearly outnumber all other size classes. In the remaining 
excavation units of A 7, the size classes of 0-10mm, 11-20mm and 21-30mm
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Figure 28. M N I for size classes of Anadara trapezia in each anaysed XU of A 7.
constitute the largest M N I of Anadara. Thus, the size class distribution oí Anadara 
trapezia in A 7, equals the overall trend of the size class analysis for the total M N I in the 
excavation. XU 12, however, contains larger proportions of Anadara inidividuals 
measuring 21-30mm and 31-40mm in comparison to other basal XUs. This confirms 
the earlier interpretation that this unit also contains some cultural material, perhaps 
contemperaneous with the brief midden occupation in XU 11 of The Granites. The size 
class analysis of oyster in A 7 (Figure 29) (see also Appendix 7), largely mirrors the 
patterns seen for Anadara. Importantly, the changeover between XUs 7 and 8, that is 
from a predominance of larger shells to a predominance of smaller shells, is evidenced 
also by oyster size classes. Thus, the earlier interpretations concerning the multiple 
origins of this deposit, are confirmed by these results.
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Figure 29. MNI for size classes of Saccostrea commercialis in each analysed XU of A 7.
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Summary of Results
The results from the investigation of species diversity and intra-specific size selection in 
each of the three deposits yielded interesting results. The upper component of The 
Granites was confirmed to be shell midden whilst the natural origin of White Patch was 
unquestionably evident. A 7, on the other hand, revealed characteristics similar to both 
the material in The Granites and White Patch. The most recent deposit demonstrated 
common features of a shell midden such as a restricted species diversity and a 
predominance of larger shells. Earlier deposits, however, demonstrated the 
characteristics of a mixed deposit, containing a vast species diversity and an increasing 
quantity of smaller shells in comparison to the proportion of larger shells. The analysis 
of non-molluscan remains are expected to exhibit results complimentary to these 
interpretations.
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Results of 'Non-molluscan' Remains
For the purposes of this thesis, the classification of non-molluscan material as cultural or 
natural is dependant on the results obtained and as interpreted above. I offer two 
reasons for this methodology; (1) the problematic nature of non-molluscan remains 
caused by taphonomic and environmental processes (see Chapter Two) and, (2) time 
limitations for detailed analysis. Nevertheless, the little analysis that was conducted on 
these remains in each site, was substantial enough to confirm the interpretations formed 
through species diversity and intra-specific size selection. I recognise, however, that 
further and more detailed analysis on these materials may shed greater light on the 
nature of each excavation.
The Granites
Table 6 illustrates the presence or absence of 'Non-molluscan' remains in excavation 
units analysed from The Granites. Each XU analysed contained charcoal and fish bone. 
XUs 2, 3 and 11 also contained stone artefacts. Two small pieces of orange ochre were 
identified in XU11. As each of these analysed excavation units demonstrated 
molluscan characteristics of cultural origin in the form a restricted species diversity and 
a considerable abundance of larger shells, the charcoal, stone artefacts and ochre found 
in The Granites are interpreted as 'cultural' materials. This excavation, however, also 
contained some 'natural' materials. Each excavation unit contained non-artefactual 
stone, consisting of small, rounded sandstone pebbles. Other 'natural' materials 
included a small piece of coral in XU2, and a very small fragment of barnacle in XU11. 
Considering its very small size, lack of any evidence which is
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Table 6. Non-molluscan remains in analysed XUs of The Granites.
1 2 3 11
Charcoal / / / /
Fish bone / / / /
Ochre / /
Stone artefacts / / /
Stone / / /
Barnacles /
Coral /
Flora / / / /
Scats / /
suggestive of burning or use-wear, the coral cannot be considered as cultural in origin. 
The small barnacle fragment identified in XU 11 can be regarded as natural, and part of 
the identified chenier deposit also present in this unit.
White Patch
Non-molluscan materials identified in White Patch are illustrated in Table 7. As the 
molluscan remains in White Patch demonstrated an unequivocal natural origin, 
displaying an unrestricted species diversity and a dominance of smaller shells, all non- 
molluscan remains in White Patch are classified as natural in origin. The fish bone 
identified in XU 8, and the crab identified in XUs 5 and 8, are classified as 
such. The bone consisted of a single degraded, unburnt fish vertebra. The crab 
identified consisted of several very small (<  1cm) claws, and a body cavity measuring 
< 2.5cm in length. These remains were also unburnt, and given their diminutive sizes 
are regarded as non-economic and 'natural'. Natural stone, barnacles and coral were
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Table 7. Non-molluscan remains in analysed XUs of White Patch.
1 5 8
Fish bone /
Stone / / /
Barnacles / / /
Coral / / ✓
Pumice /
Flora / / /
Crab / /
Tube worm / /
Sea urchin / /
identified in each excavation unit. Thus, these findings further confirm the natural 
origin of White Patch, previously demonstrated by the results of species diversity and 
intra-specific size selection.
A7
Table 8 illustrates the presence and absence of all non-molluscan remains in A7. The 
majority of these materials are natural, with non-cultural stone, barnacles, coral and 
tube worms being recorded in the majority of excavation units. The only cultural 
remains identified in A7 are charcoal and fish bone. Burnt fish bone was identified in 
XUs 3 and 4. Small amounts of charcoal were identified in XUs 3-8, 13 and 14. The 
presence of fish bone in XUs 3 and 4, and the presence of charcoal in the upper half of 
the A7 excavation, confirm my interpretations based on species diversity and intra­
specific size selection; XU3 is shell midden and XUs 4-7 are mixed shell midden and 
natural deposits. The charcoal in XUs 13 and 14 is in very minute
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Table 8. Non-molluscan remains in analysed XUs of A7
3 4 5 6 7 8 9 10 11 12 13 14
Charcoal / / / / / / / /
Fish bone / /
Stone / / / / / / / / / / /
Barnacles / / / / / / / / / /
Coral / / / / / / / / / / /
Pumice / /
Flora / / / / / / / / / /
Insect casings / / /
Crab / / /
Tube worm / / / / / / / /
Sea urchin / /
amounts. I do not believe this contradicts my interpretation of the bottom of the 
excavation as chenier deposit, given that no other materials of cultural origin were 
identified in these units. This charcoal may, however, constitute part of the cultural 
deposit identified in XU12 and perhaps taphonomic processes are responsible for its 
movement into XUs 13 and 14.
As well as confirming the results and interpretations of each site generated from the 
criteron of species diversity and intra-specific size selection, the results obtained from 
the analysis of 'Non-molluscan' remains demonstrates the diagnostic ambiguity of most 
conventional criteria, as discussed in Chapter Two. In White Patch, the presence of 
bone and crab was unlikely to represent cultural remains. Furthermore, although coral 
(unburnt and unabraided) and natural stone were identified in The Granites, the upper 
deposit proved unequivocally to be of cultural origin.
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Summary
Based on results obtained from the analysis of 'Molluscan' and 'Non-molluscan' 
remains from the three Rodds Peninsula localities under investigation, interpretations 
regarding the status of A 7 are postulated. In terms of results offered by the criteria of 
species diversity and intra-specific size selection, A 7 appears to display features 
characteristic of both shell middens and cheniers. This suggests that A7 represents a 
deposit of multiple origins, containing both cultural and natural shell accumulations. 
The various implications of this finding will be discussed in Chapter Seven. Most 
importantly, these will be discussed in relation to the preliminary conclusions for the 
status of A7 proposed by Lilley et al. (in press), and the applicability of foraminiferal 
analysis as the basis for these conclusions.
CHAPTER SEVEN
SUMMARY, DISCUSSION AND CO N CLU SIO N S
Introduction
In this final chapter I provide discussion and conclusions based on the results presented 
previously. Firstly, I briefly reiterate the preliminary conclusions for the status of the 
three deposits (Lilley et a/, in press). In light of these proposals I present a summary of 
the results of species diversity and intra-specific size selection in each deposit and a 
discussion on the efficacy of these conventional criteria. My findings for the status of 
A7 w ill be discussed in the context of the preliminary investigations, and in particular 
the application and results of foraminiferal analysis. I also include an assessment of this 
technique in the wider context of Australian archaeology. I provide discussion and 
conclusions as to the nature of the entire Rodds Peninsula site complex, and finally 
some suggestions and directions for future research.
Recapping the Preliminary Conclusions
The initial preliminary conclusions concerning the status of the three Rodds Peninsula 
deposits were based on field observations, preliminary laboratory sorting and 
exploratory foraminiferal analysis of excavated material (Lilley eta/. 1996, in press). 
Field observations clearly confirmed The Granites to be unequivocal shell midden, 
whilst the White Patch excavation was argued to be unequivocal chenier deposit. A7, 
however, proved problematic in identification, containing features common to both 
cultural and natural shell formations. In anticipation of determining the status of A7, 
foraminiferal analysis was conducted on samples from each excavation. The results
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confirmed the cultural origin of The Granites and the natural formation excavated at 
White Patch. The A7 sample revealed an absence of foraminifera. On the basis of this 
finding, in addition to the results from the other samples and the apparently size 
selected Anadara in the excavation, A7 was concluded to be shell midden (Lilley et al. 
in press). Several implications of this conclusion are apparent. Results obtained from 
the application of the criteria of species diversity and intra-specific size selection to the 
deposits partially refute these preliminary conclusions regarding the status of A7.
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Summary of Results: Species Diversity and Intra-specific Size Selection
Tables 9-11 provide a summary of the the results obtained from the criteria of species 
diversity and intra-specific size selection. Each analysed XU within each excavation is 
included. The shaded rows indicate characteristics of cultural shell deposits.
Table 9. Summary of results obtained from analysis of material from The Granites.
1 2 3 11
Broad species 
diversity
Mostly small shells 
(0-10 and 11-20)
/
Restricted species 
diversity
/ / / /
Mostly large shells 
(21-30- > 60)
/ / ✓
Presence of 
'cultural' remains
/ V / /
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Table 10. Summary of results obtained from analysis of material from White Patch.
1 5 8
Broad species 
diversity
/ / /
Mostly small shells (0- 
10 and 11-20)
/ / /
Restricted species 
diversity
Mostly large shells 
(21-30- >60)
Presence of 
'cultural' remains
Table 11. Summary of results obtained from analysis of material from A7.
3 4 5 6 7 8 9 10 11 12 13 14
Broad species 
diversity
/ / / / / / / / / / /
Mostly small shells 
(0-10 and 11-20)
/ / / / / /
Restricted species 
diversity
/
Mostly large shells 
(21-30 - >60)
V / / / S /
Presence of 
'cultural'remains
/ V / / / /
Discussion
Clearly, the above results offer refinement of the preliminary conclusions put forward 
by Lilley et al. (in press) regarding the status of the three Rodds Peninsula excavations, 
particularly the ambiguous A7. Whilst White Patch undoubtedly represents excavation 
of a natural chenier formation, the upper units of The Granites contain unequivocal
shell midden remains. As Table 11 illustrates, however, A7 contains a complex and 
multi-faceted assemblage.
The results of species diversity and intra-specific size selection portray this excavation 
as an intricate composition of shell midden, mixed deposit containing midden deposit 
and chenier material and layers of undisturbed chenier accumulation. The presence or 
absence of 'cultural' remains in each excavation unit also clarifies the multiple origins 
of this intriguing deposit.
Efficacy of Conventional Criteria
The criteria used for analysis of the Rodds Peninsula deposits are two of the most 
commonly used conventional criteria for distinguishing between shell middens and 
natural shell formations. The first criteron asserts that Aboriginal shell middens contain 
a restricted range of species which is not found in natural shell deposits (Attenbrow 
1992, Bailey 1994a, Gill 1954). Importantly, Attenbrow (1992:19) emphasises that the 
proportions in which shell species occur are significant for distinguishing between 
cultural and natural shell formations. The second criteron demonstrates that shell 
middens w ill predominantly contain large shells, whilst natural deposits w ill contain 
shells of all sizes, though comprising mostly small individuals (Attenbrow 1992, Bailey 
1994a, Gill 1954).
The results of the application of these criteria confirmed the preliminary conclusions of 
the status of The Granites and White Patch. The upper units of The Granites were 
confirmed as shell midden, containing a restricted species diversity and predominantly
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large shells (Table 9), whilst White Patch was undoutedly chenier, displaying a vast 
species diversity and a greater abundance of small shells (Table 10). In conjuction 
these two criteria provided reliable, diagnostic data for control samples of shell midden 
and chenier, thereby allowing comparative analyses to determine the status of A 7.
The results from A 7 illustrated change in species diversity and contrast in the size class 
distributions throughout the excavation (Table 11). Based on these results, I concluded 
A7 to be a deposit of multiple origins. Thus, in the context of investigations conducted 
in this thesis, the results of anlaysis provided by the application of the criteria of species 
diversity and intra-specific size selection yielded unambiguous, diagnostic information 
to verify the origin, and in the case of A7, origins, of coastal shell formations.
The Rodds Peninsula Site Complex: Some Conclusions
The nature of shell deposits excavated on Rodds Peninsula illustrates that the region 
under investigation contains an intricate and complex archaeological and geomorphic 
record of cheniers, middens and combinations of these. The deposits invoke some 
conclusions in terms of the Aboriginal use of the area and the coastal processes which 
may have been active.
Both the lower units of the Granites and A7 indicate that people may have been 
occupying chenier ridges as they were formed, perhaps only for short periods of time, 
producing shallow cultural deposits. As discussed previously (Chapter Two), 
occupation of elevated and well-drained chenier ridges in preference to poorly-drained 
coastal plains, is broadly inferred by a number of archaeologists (e.g. Cribb 1986,
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Sullivan and O'Connor 1993). Coastal processes such as fluvial re-deposition, mass 
movement or wind deflation (Hughes and Sullivan 1974:10) often cause mixing and re­
working of such ephemeral deposits, as would human occupation and re-occupation. 
Environmental processes would also account for the presence of layers of sediments on 
the surface of A7 and between the shell midden and mixed midden and chenier in The 
Granites. The presence of materials such as pumice, barnacles, tube worms and natural 
stone in the excavations, may also be attributed to environmental processes 
(Bonhomme and Buzer 1994:54, Hughes and Sullivan 1974).
Thus the three archaeological excavations conducted on Rodds Peninsula clearly 
portray the region as a complex coastal environment, typified by shell formations 
comprising cultural and natural elements.
Foraminiferal Analysis: Implications
In light of the above discussion and conclusions I offer some implications concerning 
the validity of foraminiferal analysis in the context of the Rodds Peninsula 
investigations.
Diagnostic implications
The sediment sample used for foraminiferal testing in A7 was taken from XU5. This 
excavation unit is in the top half of the excavation, the part of the deposit which I 
interpret to be mixed deposit, containing both midden and chenier material. Apart 
from sample bias resulting from the small quantity of material assessed (see below), the 
absence of foraminifera tests in the sediment may indicate the presence of only a small
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accumulation of natural shell, within a much larger cultural shell deposit. The common 
species Anadiara trapezia and Saccostrea commercialis together constitute over 80% of 
the total MNI in this excavation unit. Size class analysis of these species in XU5 
revealed a greater proportion of individuals measuring to the large size class 31-40mm. 
These results suggest that whilst XU5 contains some natural material, the shell is 
predominantly of cultural origin. Therefore, based on the absence of foraminifera in 
one sediment sample, the preliminary conclusion that the A 7 excavation exposed shell 
midden, is not entirely correct, but neither is it completely incorrect.
Sampling implications
For each of the Rodds Peninsula excavations, foraminiferal analysis was conducted 
using only one sediment sample, representing only one stratigraphic unit within each 
locality. For White Patch and The Granites, the results obtained by foraminiferal 
anlaysis were sufficient to affirm the preliminary conclusions established through the 
more conventional criteria of identification, because each of these deposits was 
relativley homogenous. On the other hand, I regard the results for A7 as equivocal, as 
this excavation is not homogenous. The methodological context for these statements is 
provided by the foraminiferal investigations of Gill eta l. (1991) and McNiven (1996).
In their investigations of ambiguous shell deposits, Gill et. al. (1991) and McNiven 
(1996) applied foraminferal analysis as an additional tool to the conventional criteria for 
the identification of cultural and natural shell deposits. From the respective ambiguous 
deposits, both practioners extracted a considerable number of sediment samples, 
representing different stratigraphic units or features within each site. Results of the
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analyses provided interpretive conclusions as to the origins, disturbances and 
depositional histories of these deposits. I conclude that the results of foraminiferal 
analysis from the numerous samples within each site, coupled with the use of other 
more conventional criteria of identification, allowed for broader and more credible 
explanations of site formation and origin to be made.
An Assessment of Foraminiferal Analysis: The A7 Context
As indicated by the above discussion, I believe that the results of foraminiferal analysis 
of one sediment sample from one excavation unit in A 7 are problematic and 
insufficient. The analysis of a number of sediment samples taken throughout the 
deposit may have revealed foraminifera content in the lower half of the excavation.
This result in conjuction with observations based on the conventional criteria of shell 
midden identification, may have provided a different conclusion for the nature of A7, 
such as 'reworked' or 'disturbed' midden, as opposed to the absolute diagnosis of 'shell 
midden'.
Foraminiferal Analysis and Australian Archaeology
The use of foraminiferal analysis as a tool for distinguishing between cultural and 
natural shell formations, is in its infancy in Australian archaeology. Each of its 
practitioners to date regard it as a valuable and powerful technique for distinguishing 
shell middens from either natural shell deposits or re-worked shell middens (Gill et a/. 
1991, Lilley et a/, in press, McNiven 1996). My study, however, has strongly 
demonstrated the need to use this technique in conjuction with more orthodox criteria 
for the identification of shell deposits, such as the diversity and size selection of
I l l
mollusc species. The results and conclusions of this thesis also underline the need for 
refinement of the foraminifera technique in terms of sampling methodology. 
Nevertheless, testing for the presence or absence of foraminifera undoutedly warrants 
consideration as an additional criteria for application by archaeologists in the 
identification of coastal shell deposits.
Suggestions for Future Research
From the results and conclusions generated in this thesis, I propose some directions and 
implications regarding future archaeological research.
Firstly, I suggest the need for more archaeological and geomorphological investigations 
of the coastal region of south-central Queensland. To date, a considerable amount of 
research has been conducted in north Queensland, particularly in Cape York Peninsula 
and Princess Charlotte Bay (Bailey 1977, 1993, Beaton 1985, Chappell and Grindrod 
1984, Stone 1989, Sullivan and O'Connor 1993, Woodroffe eta/. 1988). South of 
these regions, however, there is little understanding of chenier formations and how they 
interact on the archaeological and geomorphological scale with cultural shell deposits.
A greater understanding of these processes w ill enhance our understanding of 
Aboriginal use of the region, site distribution and preservation and the environmental 
and geomorphological processes that may have impacted upon these.
Secondly, a major aim of the Gooreng Gooreng Cultural Heritage Project, of which the 
Rodds Peninsula excavations are a constituent part, is to establish the degree to which 
an apparent concentration of sites in estuaries and their absence on ocean beaches
'reflects past Aboriginal behaviour, recent geological processes or patterns of 
archaeological research' (Lilley and Ulm 1995:12). I suggest that the findings of this 
thesis indicate that Aboriginal behaviour is a major influential feature in the distribution 
of sites in this region. Recent geological processes, however, also quite evidently affect 
the composition and preservation of these sites.
Thus, I recommend that future researchers in the region, particularly cultural heritage 
assessors, acknowledge the following:
1. There are extensive natural shell deposits in the area, mostly in the form of 
cheniers. My research suggests that they contain a wide range of marine bivalve 
and gastropod species, predominantly of small and juvenile sizes. These natural 
deposits may also be dominated by the edible oyster species (Saccostrea 
commercialis).
2. There are non-disturbed shell middens in the region. These may be exposed 
on the surface or occur as sub-surface deposits covered by sediment. The 
deposits w ill generally contain a restricted range of species, dominated by larger 
individuals. The bivalve Anadara trapezia may occur as the dominant species. 
Other cultural remains such as charcoal, fish bone and stone artefacts may also 
be present in small amounts. Undisturbed shell middens may occur directly on 
top of natural shell formations.
3. The existence of re-worked or mixed shell middens. These may also be 
exposed or occur below the surface. The deposits w ill contain a greater diversity
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of species and an increase in the number of small or juvenile shells. Anadara 
trapezia may still occur as the dominant species. Charcoal, fish bone and stone 
artefacts will rarely be present. Re-worked shell middens may occur on top of 
natural shell formations.
Thirdly, I recommend further foraminiferal testing on sediment samples from A 7. In the 
field, samples were extracted from each excavation unit. I predict that testing of these 
samples, particularly from the middle to lower half of the excavation, may reveal the 
presence of foraminfera. The results obtained, that is the presence or absence of 
foraminfera, will allow further insight into the depositional processes which formed this 
intriguing deposit.
Finally, I propose that another avenue of analysis which may provide greater detail on 
the nature of each excavation, is an investigation of shell fragmentation patterns. As 
discussed in Chapter Two, natural shell deposits will generally contain a higher degree 
of shell fragmentation as opposed to shell middens. The results of such an investigation 
may provide further confirmation of the cultural origin of the upper units of The 
Granites, the natural formation excavated at White Patch and most particularly, the 
multiple origins of A 7.
Summary
The investigations and results of this thesis stand as a timely reminder to Australian 
archaeologists of the dynamics of coastal regions and the active and equivocal nature of 
shell deposits which they feature. The coastal excavator or heritage assessor must thus
113
114
enter the field with an open mind, possessing no pre-conceived notions of 'cultural' and 
'natural'. To distinguish such features, the use of foraminiferal analysis, combined with 
the application of several more conventional criteria for distinguishing between natural 
and cultural shell deposits, w ill provide the professional with a reliable, diagnostic 
protocol.
APPENDIX 1
DATA RECORDING  FORMS
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APPENDIX 2
SPECIES LIST (INCLUDES SCIENTIFIC NAME - IN ALPHABETICAL ORDER - 
COMMON NAME, HABITAT AND SITE)
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SPECIES NAME COM M ON
NAME
HABITAT A 7 W HITE
PATCH
THE
GRANITES
A croste rigm a
reeveanum
Flavum heart 
cockle
muddy sand X X X
A cro ste rigm a
rosem arien sis
littoral sand X
A froca rd ium  skeeti coral sand X
A n odon tia  bu llu la coral sand X X
A n o d o n tia  endentu la littoral
mangroves
X
A n odon tia  p ila littoral
mangrove areas
X
A nadara granosa Cockle mangroves X
Anadara
rotund iscosta ta
cockle mangroves X X
Anadara trapezia Mud ark mud/estuary X X X
A ntigona ch em n itz i littoral sand X X
A ntigona lam ellaris littoral sand X X
A u stro co ch lea
constricta
Ribbed
periw inkle
estuary X X
A u stro co ch lea  sp. Periw inkle rocky shores X
A zo rin u s  m inutus littoral sand X
B em bicium  auratum Gold-mouthed 
topped shell
rocky intertidal 
shores
X X X
B en deva  han ley i Hanley's oyster 
drill
rocky shores/ 
mangroves
X X X
Calthalotia  
au r m ens is
Periw inkle rocky shores X X
Cardita incrassata Thickened cardita rocky/coral
shores
X X
C erith idae anticipata Sand creeper sand X
C erith idae cingulata Sand creeper sand X X
C halm ys sp. rocks/coral X
Cham a fibula shell and coral 
debris
X X X
Cham a lim bula rock platforms/ 
coral platforms
X
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SPECIES NAME COM M ON HABITAT A7 W HITE THE
NAME PATCH GRANITES
Chama pulchella shell debris X
Chama sp. shell debris X
Chicoreus denudatus Denuded M urex rocky reefs X X
Corbula cf. crassa sand/mud X
Corbula
macagillivrayi
unknown X X
Corbula sp. sand/mud X X
Cycladicama
sphaericula
littoral mud X X
Cyprae lamarckii Lamarck's Cow rie muddy rocks 
inshore
X X
Cyprae sp. rocks/coral X
Damicar tenebrica unknown X X
Dentaliidae sp. Tusk shell sandy mud X X
Diodora sp. Limpet intertidal rocks X X
Donax cuneatus littoral sand X
Donax deltoides Pipi sand X
Donax faba littoral sand X
Donax verulnus littoral sand X
Dosinia sculpta littoral sand X X
Ennucula superba littoral mud X
Epitonium scalare Precious
Wentletrap
Subtidal in sand X
Euchelus atratus Turban shell rocks/coral reefs X X X
Eunaticina papilla Papilla Moon inshore sand X
Exotica balansae littoral sand X
Exotica murrayi coral sand X X
Fragum
hemicardium
Half cockle muddy sand X X X
Garfrarium australe littoral muddy 
sand
X X X
Glycymeris sand X
crebreliratus
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S P E C IE S  N A M E C O M M O N
N A M E
H A B IT A T A  7 W H IT E  T H E  
P A T C H  G R A N IT E S
G ly c y m e r is
h o ls e r ic u s
littoral sand X
G y r in e u m  p u s il lu m Purple m outhed 
Kookaburra shell
ro cky  shores/ 
coral debris
X
H a u s te llu m
h a u ste llu m
Sn ipes head 
m urex
san d y m ud X
Indeterm inate 
gastropod A
u n know n X
Indeterm inate 
gastopod B
unkn o w n X
Isa n d a  co ro n a ta unkn o w n X
Iso g n o m o n  sp. Pearl shell litttoral m ud X
L e p o rim e tis
sp e c ta b ilis
littoral sand X X
L e p s ie lla  v in o s a intertidal rocks X
L e p to n a c e a  sp. unkn o w n X
L io tin a  p e r o n ii W heel shell ro cky  shores/ 
dead coral
X
L ip p is te s  b la in v i l le i unkn o w n X
M actra  a n te c e d e n s littoral sand X
"M a ctra "  p e l  lu c id a littoral sand X X
M actra  cf. p u s il la littoral sand X
M actra  cf. s e r ic e a littoral sand X X
M a rcia  h ia n tin a littoral sand X
M e lo  a m p h o ra Baler shell m ud flats X
M e ro p e sta  
n ¡co b a r ica
littoral sand X X
M o c o m a  c a n d id a sublittoral sand X
M o n ile a  caU ifera To p  shell ro cky  shores X
M o ru la  m a rg in a lb a M ulberry shell ro cky  reefs X X
M ya d o ra  sp. unkn o w n X
M y  se lla
sp g a le o m m a tta ce a
unkn o w n X
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S P E C IE S  N A M E C O M M O N
N A M E
H A B IT A T A 7 W H IT E
P A T C H
T H E
G R A N IT E S
N a s s a r iu s  a rc u la r iu s inshore sand 
and m ud
X
N a s s a r iu s  c o ro n a tu s A co rn  d og w h e lk san d y flats X X
N a s s a r iu s  d o rsa tu s U n ico lo u r do g 
w h elk
m u d d y sand X X X
N e rita  c h a m a e le o n Nerite ro cky  shores X X X
N e rita  sq u a m m la ta Nerite ro cky  shores X X X
N e rita  sp. Nerite ro cky  shores X
N u d a n a  b la in v i l le i unkn o w n X
N u d a n a  d .  e le c t i lis u nknow n X
O p h ic a rd e lu s  sp. m angrove
sw am ps
X
O stre a  sp. Intertidal m ud X
P a p h ia  c ra s s is u lc a littoral sand X X
P a p h ia  g a l lu s littoral sand X X
P a p h ie s  e lo n g a ta beach sand X
P in c ta d a  fucata Southern pearl 
shell
littoral m ud X
P in c ta d a  sp. Sca llo p m u d d y flats X X
P ita r b u lla tu s littoral sand X X
P ita r in c o n sta n s littoral sand X X
P ita r n ip p o n ic a littoral sand X
P la c a m e n
c a lo p h y llu m
littoral sand X X
P la c a m e n  tiara littoral sand X X
P la g io c a rd iu m
se to su m
H a iry  co ck le m u d d y sand X X
P lica tu la  sp. Plicate oyster rocks/coral X X
P o lin ic e s  c o n ic u s M oon shell intertidal sand 
flats
X
P o lin ic e s
m e sta m o id e s
M oon shell littoral sand/ 
coral reefs
X X
P o lin in c e s  s o rd id u s M oon shell intertidal sand 
flats
X
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SPECIES NAME COM M ON
NAME
HABITAT A 7 W HITE
PATCH
THE
GRANITES
P o lin in ces  sp. Moon shell unknown X
Pyrazus eben in us Hercules club 
w helk
mangrove
swamps
X X X
K h in o c la v is  asper sand X X
Saccostrea
co m m erc ia lis
Oyster mangroves/mud 
flats/rocky reefs
X X X
S ca eo ch la m ys lívida littoral rocks/ 
shell debris
X
Sem e ie  lam ellosa littoral sand X X
S o lecu rtu s  sp. littoral sand X
Sp isu la  trigonella littoral sand X
Sp isu la  sp. littoral sand X
Striarca saga unknown X X
Tapes dorsatus littoral sand X X X
Taw era subn odu lo sa littoral sand X
Tellina  gem onia littoral sand X
Tellina  rad ians littoral sand X X
Tellina  robusta littoral sand X
Tellina  serricosta ta littoral sand X
Tellina
tenuilam ellata
littoral sand X
Terebridae  sp. Auger shell littoral sand X X X
Thalotia  sp. Periw inkle rocky shores X X X
Trapezium
bicarnatum
crevices in coral 
boulders
X
Trapezium
sublaevigatum
oyster clumps/ 
littoral shell 
debris
X X
Trichom ya hirsuta Hairy mussel tidal estuary X X X
Trisodos tortuosa littoral sand X X
Turrite lla  terebra W axen screw 
shell
sandy mud X
Velacum antis
austra lis
Australian mud 
whelk
esturary/
mangroves
X X
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SPECIES NAME COMMON HABITAT A7 WHITE THE
NAME PATCH GRANITES
V ep ricard ium
m u ltisp in o su m
littoral sand X
Xantho m elo n
pachastyla
Land snail land X X
APPENDIX 3
TOTAL MNI AND %MNI FOR EACH SIZE CLASS IN EACH SIZE CLASS IN THE
GRANITES, WHITE PATCH AND A7
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M N I % M N I
The G ran ites
0-10 11 6.17
11-20 20 11.25
21-30 11 6.17
31-40 102 57.30
41-50 32 17.98
51-60 2 1.13
> 6 0 0 0
W h ite  Patch
0-10 773 24.75
11-20 2066 66.15
21-30 192 6.15
31-40 66 2.11
41-50 22 0.7
51-60 2 0.06
> 6 0 2 0.06
A 7
0-10 558 26.52
11-20 477 22.67
21-30 445 21.15
31-40 438 20.81
41-50 150 7.12
51-60 26 1.23
> 6 0 10 0.47
APPENDIX 4
MNI FOR EACH SIZE CLASS IN EACH ANALYSED XU OF THE GRANITES, WHITE
PATCH AND A7
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1 2 3 4 5 6 7 8 9 10 11 12 13 14
T h e
G ra n ite s
0-10 1 0 0 NA NA NA NA NA NA NA 10 NA NA -
11-20 0 1 2 NA NA NA NA NA NA NA 17 NA NA -
21-30 0 1 5 NA NA NA NA NA NA NA 5 NA NA -
31-40 3 20 70 NA NA NA NA NA NA NA 9 NA NA -
41-50 3 4 21 NA NA NA NA NA NA NA 4 NA NA -
51-60 1 1 0 NA NA NA NA NA NA NA 0 NA NA -
>60 0 0 0 NA NA NA NA NA NA NA 0 NA NA -
W h ite
P a tch
0-10 149 NA NA NA 498 NA NA 126 NA NA - - - -
11-20 310 NA NA NA 1069 NA NA 687 NA NA - - - -
21-30 25 NA NA NA 60 NA NA 107 NA NA - - - -
31-40 4 NA NA NA 15 NA NA 47 NA NA - - - -
41-50 2 NA NA NA 4 NA NA 16 NA NA - - - -
51-60 0 NA NA NA 0 NA NA 2 NA NA - - - -
>60 0 NA NA NA 0 NA NA 2 NA NA - - - -
A  7
0-10 NA NA 2 2 4 17 55 77 87 100 5 7 103 99
11-20 NA NA 2 17 18 35 56 25 82 25 40 29 60 88
21-30 NA NA 12 28 36 51 48 30 19 15 8 95 43 60
31-40 NA NA 18 49 58 64 68 34 10 15 21 49 24 28
41-50 NA NA 7 14 28 16 16 19 1 5 7 18 5 14
51-60 NA NA 0 5 5 5 2 1 0 1 2 1 1 3
>60 NA NA 0 1 4 1 0 1 0 1 0 0 0 2
NA : not analysed - : XU does not exist
APPENDIX 5
ILLUSTRATIVE EXAMPLES OF THE TOTAL PROPORTIONS (%) OF Anadara trapezia, 
Saccostrea commercialis IN EACH ANALYSED XU OF THE GRANITES AND A7 AND 
OF THE TOTAL PROPORTIONS (%) OF Anadara trapezia, Saccostrea commercialis, 
Caltholotia aurruensis AND Thalotia sp. in WHITE PATCH
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Appendix 5.1 The Granites, XU1, shellfish species Appendix 5.2 The Granites, XU2, shellfish species
proportions. proportions.
Saccostrea Other 
commercialis 8% 
4%
Anadara
trapezia
88%
Other
49%
Appendix 5.3 The Granites, XU3, shellfish species Appendix 5.4 The Granites, XU11, shellfish species
proportions. proportions.
Anadara
trapezia
37%
Saccostrea
commercialis
14%
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Other
49%
Thalotia sp. 
12%
trapezia
5%
commercialis
Caltholotia
aurruensis
27%
Anadara
trapezia
11%
Thalotia sp. 
15%
Caltholotia
aurruensis
21%
Other
38%
Saccostrea
commercialis
15%
Appendix 5.5 White Patch, XU1, shellfish species Appendix 5.6 White Patch, XU5, shellfish species
proportions. proportions.
Appendix 5.7 White Patch, XU8, shellfish species 
proportions.
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Appendix 5.9 A7, XU4, shellfish species proportions.
Other
73%
Anadara
trapezia
58%
Appendix 5.10 A7, XU5, shellfish species proportions. Appendix 5.11 A 7, XU6, shellfish species proportions.
Other
33%
Saccostrea
commercialis
9%
Other
35%
Anadara
trapezia
57%
Saccostrea
commercialis
8%
Appendix 5.12 A7, XU7, shellfish species proportions.
Anadara
trapezia
53%
Appendix 5.13 A7, XU8, shellfish species proportions.
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Anadara
trapezia
25%
Other
60% Saccostrea
commerdalis
15%
Anadara
trapezia
34%
Other
62%
Saccostrea
commercialis
4%
Appendix 5.14 A7, XU9, shellfish species proportions. Appendix 5.15 A7, XU10, shellfish species proportions.
Other
49% Anadara
trapezia
54%
Appendix 5.16 A7, XU11, shellfish species proportions. Appendix 5.17 A7, XU12, shellfish species proportions.
Anadara
trapezia
38%
Saccostrea
commercialis
13%
Other
34%
Saccostrea
commerdalis
12%
Other
47%
Other
46%
Appendix 5.18 A7, XU13, shellfish species proportions. Appendix 5.19 A7, XU 14, shellfish species proportions.
Anadara
trapezia
31%
Saccostrea
commerdalis
22%
Anadara
trapezia
35%
Saccostrea
commerdalis
19%
APPENDIX 6
MNI FOR DOMINANT AND OTHER SPECIES MENTIONED IN TEXT IN EACH 
ANALYSED XU OF THE GRANITES, WHITE PATCH AND A7
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THE GRANITES
1 2 3 11
A na d a ra  tra p e z ia 23 62 136 39
Saccostrea c o m m e rc ia iis 1 2 6 12
C a lth o lo t ia  au rruens is 0 0 0 5
T h a lo t ia  sp. 0 0 0 5
WHITE PATCH
1 5 8
A na d a ra  tra p e z ia 40 212 170
Saccostrea c o m m e rc ia iis 60 295 332
C a lth o lo t ia  a u rruens is 228 413 278
T h a lo t ia  sp. 101 303 175
A 7
3 4 5 6 7 8 9 10 11 12 13 14
A na d a ra  tra p ez ia 35 104 204 181 202 141 87 76 63 183 107 127
Saccostrea
c o m m e rc ia iis
4 20 19 29 27 15 51 20 22 39 76 69
C a lth o lo t ia
au rru e n s is
1 1 4 12 31 9 13 1 10 2 11 11
T h a lo t ia  sp. 1 1 1 0 7 1 0 2 0 0 0 1
C a rfra iu m
au s tra le
0 8 0 2 3 11 20 8 1 3 0 1
P ita r  incons tans 0 0 0 1 8 9 6 20 0 1 0 22
APPENDIX 7
MNI FOR Anadara trapezia IN EACH SIZE CLASS IN THE GRANITES, WHITE PATCH 
AND A7 AND MNI FOR Saccostrea commerciaiis IN EACH SIZE CLASS IN A7
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THE GRANITES
1 2 3 11
Anadara trapezia
0-10 0 0 0 1
11-20 0 1 1 2
21-30 0 1 3 3
31-40 3 20 67 9
41-50 2 3 20 4
51-60 0 0 0 0
> 6 0 0 0 0 0
WHITE PATCH
1 5 8
Anadara trapezia
0-10 1 17 0
11-20 21 121 55
21-30 4 9 20
31-40 1 5 6
41-50 0 1 0
51-60 0 0 0
> 6 0 0 0 0
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A 7
3 4 5 6 7 8 9 10 11 12 13 14
Anadara trapezia
0-10 0 0 0 0 5 18 28 24 0 0 19 26
11-20 2 2 11 4 9 11 26 7 11 32 19 45
21-30 8 20 24 32 35 21 9 8 13 51 27 31
31-40 16 35 49 45 50 28 4 11 11 33 14 17
41-50 6 12 22 12 7 14 0 2 5 12 3 9
51-60 0 0 3 3 1 1 0 1 1 1 0 1
> 6 0 0 0 0 0 0 0 0 0 0 0 0 0
Saccostrea commercialis
0-10 0 0 0 0 0 0 0 0 0 1 12 11
11-20 0 4 0 1 0 2 2 2 0 3 14 9
21-30 2 1 0 3 1 0 3 0 2 8 4 8
31-40 1 13 3 10 4 1 3 1 4 6 5 5
41-50 1 2 2 2 3 1 0 1 0 3 1 1
51-60 0 1 0 1 1 0 0 0 0 0 0 1
< 6 0 0 0 1 0 0 1 0 1 0 0 0 1
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